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oa. no basic change in the 


physical properties of a_ liquid 
whether you pump large or small 
volumes. But as the volume being 
pumped approaches the milliliters 
per hour (ml hr) range, several 
constant characteristics of liquids 
tend to become serious problems. 
Metering success depends on how 
well these problems are solved by 
pump design and operating prac- 
tice. 


Compressibility: 

All liquids are compressible, but 
so slightly that there is rarely much 
cause for concern. In small volume 
metering, however, the 0.027°7. re- 
duction in volume of water which 
accompanies each additional 100 
psi pressure can represent a 0.347 
loss in pumping efficiency. Thus 
the existence of high or fluctuating 
discharge pressures must be con- 
sidered when choosing a micro 
pump. 


Entrapped air: 

Bubbles can be troublesome even 
in high capacity controlled volume 
pumps. But when you’re metering 
at the rate of 1/60 ml per stroke to 
0.3°7 accuracy, a bubble can spell 
disaster. Good pump design can 
minimize the bubble problem by 
speeding bubbles through the liquid 
end in a very few strokes, but only 
good pumping practice can elimi- 
nate it. In our experience, there is 


how to meter small quantities 
of liquid accurately 


no substitute for a deaerator in 
the line. 


Viscosity: 

Low viscosity liquids tend to pass 
between any but the most per- 
fectly mated ball checks and seats. 
Ball seating techniques recently 
introduced by Milton Roy have 
eliminated this problem, however, 
and extended the number of liquids 
that can be accurately pumped in 
small volumes. For example, a 
miniPump® is now successfully 
pumping 85 ml hr of cyclohexane 
ageinst a discharge pressure of 
1,000 psi to an accuracy of +0.6%. 


Minute volumes also impose 
tight specifications on the pump 
itself. Plungers, balls, and seats 
must be finished to a degree of near 
perfection. Parts are inspected 
under powerful microscopes for any 
sign of imperfections. Proper mat- 
ing of balls and seats is so critical 
that a rigorous functional test is 
necessary. 


Solving these unusual problems 
demands such special equipment as 
the Milton Roy miniPump, and 
special pumping practices. To- 
gether they permit numerous 
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metering jobs not otherwise pos- 
sible. MiniPumps are standard 
equipment wherever small volumes 
of expensive or dangerous liquids 
are to be accurately metered into 
large process streams: perfumes 
into soap, dyes into cheese, odor- 
ants into natural gas, and hydra- 
zine and other amines into boiler 
water. MiniPumps have also 
proved themselves in the chroma- 
tographic analysis of amino acids, 
feeding influent buffers to the 
columns and accurately introduc- 
ing ninhydrin reagent to the 
effluent. 


If precision pumping of small 
volumes of liquid is one of your 
problems, look to Milton Roy’s 25 
years of experience for your most 
economical solution. For more de- 
tailed information on miniPumps, 
write for Bulletin 1257-1. Milton 
Roy Company, 1300 East Mermaid 
Lane, Phila. 18, Pennsylvania. 
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Will success spoil the 53P controller? 


Success due to luck may spoil... but the 53P has 
earned its recognition over the years with a combination 
of advantages offered by no other pneumatic controller. 
Standardized design for top level performance has won 
the 53P an honored place in the process loop . . . behind 
the panels, in the instruments, and along the catwalks 
of the country’s most progressive plants. 


The only standardized controlier 


One basic 53P accepts pneumatic or mechanical inputs. 
You get the same performance whether you mount it 
in a large case instrument, plug it onto a miniature 
recorder, or field mount it. The same controller permits 
everything from proportional to three-mode control . . . 
and the new “universal” offers 2 to 50% proportional 


and 2 to 100% differential gap action in the same units! 


The only regenerative feedback controller 


Only the 53P incorporates the F&P principle of regen- 
erative feedback to give you improved linearity and 
increased gain. A non-bleed type amplifying relay as- 
sures low air consumption (.08 scfm, steady state). No 
other controller offers all these features or equals the 
static and dynamic performance characteristics built 
into the 53P. You’ll find any number of reasons for the 
success of the 53P controller in Catalog 53P-4000. 
Write for your copy, or call the F&P field engineer 
nearest you. Fischer & Porter Co., 530 County Line 
Road, Warminster, Pa. In Canada, Fischer & Por- 
ter Canada) Ltd., 2700 Jane St., Downsview, Ont. 


=> FISCHER & PORTER COMPANY COMPLETE PROCESS INSTRUMENTATION 


These MANUFACTURING AFFILIATES carry Fischer & Porter engineering designs to the far corners of the earth: FISCHER & PORTER (CANADA) LTD., DOWNSVIEW, ONTARIO. e FISCHER & PORTER LTD., WORKINGTON, 
CUMBERLAND, ENGLAND e FISCHER & PORTER G.m.b.H., GROSSELLERSHAUSEN, BEi GOTTINGEN, GERMANY @ FISCHER & PORTER N.V., KOMEETWEG 11, THE HAGUE, NETHERLANDS « FISCHER & PORTER Pty. LTD., 


184 HANNA ST., SOUTH MELBOURNE, VICTORIA, AUSTRALIA 
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SPLIT-BODY 


VALVES CONTROLLERS 


DIAPHRAGM 
CONTROL VALVES 


PRESSURE 
REGULATORS 


KEEP A FIRM HAND ON FLUID CONTROL 
WITH K&M VALVES ALL ALONG THE LINE 


From the complete display’on the K & M shelf, you can 
select the best type of valve for every control job in the 
process line. You can, in fact, standardize entirely on K&M. 
That means simplified specification, ordering, maintenance. 


Especially maintenance. K & M engineers have put 
consistent design emphasis on field interchangeability of 
components. In a pinch, you can “borrow” an inner valve 
or a topworks assembly from a pressure regulator for use 
with a diaphragm motor valve. That’s what we mean by 
interchangeability. 

And because the K & M line is so diverse and inclusive, 
our field representatives are free to make unbiased sugges- 
tions on the type of valve best suited to your requirements. 
That can often mean. substantial dollar savings all along 
the process line. 


diaphragm control valves 


Our 79th Year 


S.A. 0721 


ISA Journal 


THREE TECHNICAL BULLETINS GIVE THE IMPORTANT 
FACTS AND FIGURES. THEY'RE YOURS FOR THE ASKING. 


Bulletin 132 
Split-Body 
Valves 


Bulletin 401 
Pressure- 
Regulating 
Valves 


Bulletin CV53 
Standard 
Diaphragm- 
Operated 
Control Valves 


- KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 
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NEW NEW 


TYPE : The economy 


cable, Type T Dekoron Multicouple 
Cable consists of insulated, numbered and 
twisted wires covered with 90% closed 


No. 30 cotton braid and outer sheath 


of .050” thick 105°C PVC. Moisture and 
chemically resistant; approved for direct TY 
burial. Can be installed without PE 


/ 


conduit, or with smaller Same construction as 
conduit when necessary. Type T, above, except has outer 
covering of modified 
square lock galvanized 
steel armor overall which 
shields cable, serves as 
conduit and provides 
crush resistance with 
great flexibility. 


Type AT Dekoron 
Multicouple Cables incorporate 
all advantages of Types A 
and T. Consists of armored 
Type A sheathed with .050” 
thick 105°C PVC. Moisture, chemical, 
and high crush resistance. 
Approved for direct burial or installation 
without conduit in open racks. 


SKOROIN 


MULTICOUPLE EXTENSION WIRE 


Dekoron multiple pair harness of thermocouple 
extension wire is available now in three constructions, 
each in either Iron-Constantan or Chrome-Alumel. 
All are guaranteed to meet or exceed ISA specs 

for standard grade extension wire. 








And — equally important — all are designed 

to drastically reduce thermocouple extension wire 
costs. Dekoron Multicouple Extension Wire 
reduces installation and maintenance time . . . often 
cuts initial material costs... 

always lowers installed costs. 


A-116A 


® 
product QUALITY » RESEARCH + SERVICE 


SAMUEL MOORE & COMPANY 


DEKORON PRODUCTS DiviSIion . MANTUA, OHIO 
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With this new line Mason-Neilan offers a single 
seated, solid-cast design with outstanding, advan 
tages; engineered expressly tameet requirements of 
modern process and power plantapplications: a pre- 
mium valve without a premium price 











Advantages of Single Seated Control Valves 
Now Available for Wider Application with 
Masoneilan 


20000 Series 


With the introduction of this new line of solid-cast control 
valves the advantages of single seat design become available 
for a substantially wider scope of application, from the 
simple to the most severe. Consider these premium features 
built in as standard, available to you at no extra cost. 


te 


e High Capacity — top guiding, unrestricted seat ring 
area, body and plug contours provide greater capacity than 
most top-and-bottom-guided double seated valves of com- 
parable sizes. 


e High Pressures and Pressure Drops — high capacity 
is attained with minimum seat ring areas, resulting in less 
unbalance force, permitting higher pressure drops. Heavy 
guiding throughout full stroke results in a minimum of un- 


supported plug length and allows high pressure and high 
pressure drop applications without lateral vibration. Gen- 
erous guide surfaces and large plug stems are sized in ac- 
cordance with body rating. 


e Wide Selection of Reduced Capacity Trim — for 
those applications where velocity due to high drop is a con- 
sideration (or where future requirements for larger capacity 
are a factor) a wide selection of reduced capacity trim is 
available — and interchangeable in comparable valve sizes 
and ratings (see table). The proper relationship between 
stroke and trim size is maintained in order to provide the 
strongest possible plug tip, particularly in hard, brittle 
materials. 


Available Cv Ratings 











5.2. 
5.2 
6.2 
5.2 
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Two inch, 600 Ib. vaive 
has size 11 actuator. 


Wide Selection of Materials — the 
design of body and plug permits the 
use of suitable special materials to 
meet severe operating conditions. 
Suitable for Slurries — body and 
plug contours (plus the fact that no 
bottom guiding is required) make 
these valves suitable for viscous fluids 
and slurries. 

Welding Ends Available — the solid- 
cast body allows the use of welding 
ends. The removable bolted bonnet 
permits easy (only one joint to break) 
inspection or cleaning with valve in 
the line. 


Two inch, 1500 Ib. vaive 
has size 13 actuator. 





Two inch, 2500 ib. vaive 
has size 15 actuator. 


Actuators Sized to Body Rating — 
the standard spring-diaphragm (direct 
or reverse) actuator is sized according 
to body rating, thus minimizing re- 
quirements for oversize actuators in 
severe applications. Where extra high 
initial or final thrust is desirable, the 
judicious selection of actuator size 
and spring range enables the spring- 
diaphragm actuator to be used in 
most instances. For applications be- 
yond the scope of the spring-dia- 
phragm type, springless-diaphragm, 
cylinder or electric drive actuators 
are available. 


SPECIFICATIONS -Sizes: %’, 1", 1%", 2”, 3”, 4", 6", 8”, 10” 
Ratings: Stee! — 150, 300, 400, 600, 900, 1500, 2500 ib. ASA 
iron — Class 125 or 250 ASA 


Connections: Screwed ends — %4"-2" in 600 Ib. and Class 250 rating 


Flanged — %4"-10" 
Welding ends available on steel valves. 
Face-to-face dimension is |.S.A. standard. 


MASONEILAN 


Niason-NEILAN 


Division of Worthington Corporation 


29 NAHATAN STREET, NORWOOD, MASS., U.S.A. 


Sales Offices or Distributors in Principal Cities 


in United States and Abroad 


in Canada: Worthington (Canada) Ltd., Mason-Neilan Division 











Sometimes forgotten during the thundering ascent of R 0 M 
a space probe rocket are months of meticulous 
analysis, engineering and planning. The staff of LAG RANGIAN 


Space Technology Laboratories is now engaged 


in a broad program of space research for the Air Force, TO 
the National Aeronautics and Space Administration 


and the Advanced Research Projects Agency under the 
direction of the Air Force Ballistic Missile Division Li FT-OFF 
For space probe projects STL provides the total concept 
approach, including preliminary analysis, sub-system 
development, design, fabrication, testing, launch 
operations and data evaluation. The total task 
requires subtle original analysis in many fields as 


well as sound technical management 


The STL technical staff brings to this space research 
the talents which have provided system engineering 
and technical direction since 1954 to the 

Air Force Ballistic Missile Program. Major missile 
systems currently in this program are 

Atlas, Titan, Thor and Minuteman 


The scope of STL’s responsibilities offers creative 
engineers, physicists and mathematicians 

unusual opportunities to see their ideas tested in 
working hardware. Inquiries are invited regarding 
staff openings in the areas of Advariced Systems 
Analysis, Rocket Propulsion, Space Flight Mechanics, 
Dynamics, Structural Analysis, and Aerodynamics 


Space Technology Laboratories, Inc. 


P.O. Box 95004, Los Angeles 45, California 
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SCANNING \ WHAT’S NEW 


RECORD INSTRUMENT EXPORTS-—The foreign market for instru- 
ments manufactured in the U.S. chalked up another record in 1959, when 
sales amounted to $279-million in 130 countries. Instrument exports rep- 
resented one-twelfth of total U.S. production and compared with $272-mil- 
lion in 1958, the previous high. Canada is the major importer, taking 1/3 of 
total U.S. shipments, with Japan, Venezuela and Italy combined, taking 
about another third of the total. Industrial and technical instruments ac- 
counted for $231-million; mechanical measuring instruments, $58-million, 
and electrical-electronic measuring instruments $39-million. Lab, optical and 
engineering instruments represented the balance. 


WHAT THEY’RE IMPORTING-Largest growth in U.S. instrument 
export sales is in electrical and electronic test instruments and in indicating, 
recording and controlling instruments. Foreign demand for test instruments 
has doubled in the past five years. In indicating, recording and controlling 
instruments, the five-year export growth has been 75%. Foreign demand 
for automatic regulating valves showed a 25% drop in 1959. 


GOLAY COLUMNS PATENTED-A USS. patent dated January 12, 
1960, on the Golay column for gas chromatography instruments has been 
awarded to Dr. Marcel J. E. Golay and assigned to the Perkin-Elmer Cor- 
poration. The Golay column is a hollow, internally coated tube of glass, met- 
al, or plastic that can operate several hundred times faster than conven- 
tional columns and is capable of separating efficiencies over ten times that 
of conventional columns. The column has been made with internal diame- 
ters as small as six-thousandths of an inch; this “capillary” size provides the 
additional advantages of micro sample requirements. 


SOLID STATE IONIZATION CHAMBER -A new kind of radiation 
detector, called a “solid state ionization chamber,’ measures the number 
and energy of atomic particles traveling at speeds faster than man can com- 
prehend. Developed by Hughes Aircraft’s Nuclear Electronics Lab, the de- 
tector is essentially a slice of doped silicon which can be made smaller than 
the head of a pin. It operates either with no external power or a very few 
volts—the key to determining the energy of a particle, and something pre- 
vious detectors could not do with any degree of accuracy. Its value lies in 
its ability to make measurements that up to now simply could not be made 
in the fields of nuclear physics, space explorations, military operations, medi- 
cine, reactor technology and numerous industrial processes. 


ELECTRONIC BLUE PENCIL—Cornell University recently revealed 
it used an IBM 704 to prepare and edit material for a 965 page “Concor- 
dance to the Poems of Matthew Arnold.” Editing and printing of the huge 
volume was only a matter of about 48 hours. For a similar concordance 
published in 1911, it took 67 people a year to edit the volume and another 
year to have it printed. (Please Turn to Page 13) 
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So many ways the FISHER/MAN 


Two Position 
Controller 


Proportional 
Controller 


Proportional 
Controller 
— Remote Set 


Differential 
Proportional 
Controller 


Pressure 
Transmitter 


Differential 
Proportional 
Controller— 
Remote Set 


Proportional 
Reset 
Controller 
Differential 


Proportional 
Reset 


; 
pi 
. a 
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can give you a helping hand with the 


WIZARD II 


PRESSURE CONTROLLERS 





This ‘‘Jack of ALL Trades”’ 
is surprisingly low in cost 


The partial list of applications at left tells you why the Wizard II is 

so aptly named. Probably no other controller in the Fisher line is as 
versatile. Available in brass, steel or stainless steel Bourdon tubes 

for ranges from 25 to 10,000 psi. Brass or stainless steel bellows available 


for low pressure service from 30” Hg Vacuum to 30 psi. 


Fisher has carefully designed each component of the new Wizard to 
satisfy the most rigid process control requirements. A completely 
descriptive and illustrated booklet on the Wizard II is yours 

for the asking. Write for Bulletin D 4150 A. 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT'S CONTROLLED BY... 
FISHER GOVERNOR COMPANY 


Marshalitown, lowa Woodstock, Ontario London, England 
CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsyivania 


SINCE 1880 
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SCANNING \ WHAT’S NEW (Contiaved from page 11) 


SPACE ANALYZER-Consolidated Systems has begun prototype testing 
of a miniature mass spectrometer that will be placed in orbit in a satellite 
sometime in 1961 to measure ions, molecules, atoms and free radicals in the 
exosphere. With the instrument analyzing neutral particles as well as ions, 
scientists may obtain a deeper understanding of the effect of solar and cos- 
mic energies on gases near our planet. Two of the instruments, each weigh- 
ing 12 pounds including the permanent magnets used to deflect ions into 
paths appropriate to their mass, will be placed in the satellite. 


HIGH SPEED SWITCHING DIODE-A silicon pnpn diode capable 
of switching at extremely high speeds has been developed by Bell Tele- 
phone Labs. Turn-on time is approximately 10 millimicroseconds and turn- 
off time is about the same, including storage time of charge carriers—about 
4 millimicroseconds. The device is useful in switching moderate amounts of 
power with extreme rapidity, as inline pulsers and high speed gates in 


certain types of telephone equipment. 


WHAT'S INSIDE THE LN-3000-The first technical description of 
the LN-3000 Digital Computer for use in on-line data reduction and process 
control systems has been released by Leeds & Northrup. Among the char- 
acteristics of the solid state system: single or 1 + 1 address structure; 16 
basic orders including square root, providing over 60 operations; add/sub- 
tract time, 0.91 milliseconds; multiply, divide or square root, 3.6 millisec- 
onds; shift, 0.91 to 3.6 milliseconds; 20 bit + sign + parity word length; 
8,000 or 16,000 word magnetic drum memory; four words standard rapid 


access. 


M-H IN MEDICINE-Minneapolis-Honeywell will expand its work in 
electronic medicine with a new medical instrumentation group headed by K. 
C. Rock, former chief engineer of the Heiland Division, taking over work- 
in-progress and instituting an entirely new development program in cooper- 
ation with medical authorities. “The tremendous opportunities that electron- 
ics offer in advancing medical science are only now beginning to be fully 
appreciated and explored in a major way,” President Paul B. Wishart said 


in announcing the program. 


DEMAND UP FOR ENGINEERING GRADS-—A sizable increase is 
expected in 1960 both in number of engineering graduates needed and in 
starting salaries paid—engineering graduates can expect starting salaries of 
about $515 as against $489 in 1959. Demand for chemists and chemical engi- 
neers is climbing, with more openings to fill and fewer graduates available. 
Firms will hire about 30% more chemical engineers this year than last, with 
higher starting salaries being offered. 


SPEEDING COMPUTER COMMUNICATION-A high speed print- 
ing device, the Videograph, has been developed by Stanford Research In- 
stitute for the A. B. Dick Company. Using television principles, the Video- 
graph can turn out printed copy at nearly 20,000 characters per second. 
Coupled to a computer, the device produces permanent copies and also re- 
lays data to a television-type screen for direct viewing. In its first applica- 
tion, Videograph will print 10 million address labels for a national weekly 
magazine, turning out labels at the rate of 260,000 an hour. 


March 1960, Vol 





CHECKUP on your Control Valves... 
CHECKOFF these Annin Adventoane* 


:, 
| 


First in a 
on Annin features 


14 


ie 


series of checklists 
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/ *Any other 
source might 
give you 
a few... 
but with 
Annin you 
get them all! 


(Hp vaves 
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MINIMUM number of parts per 
complete valve. 


OVER 60,000 successful case 
histories of split body 
valve applications. 


POSITIONING ACCURACY 
guaranteed, .001 inch 
per inch of stroke. 


CONSTANT INSTRUMENT signal 
sensitivity throughout signal range. 


COMPLETE INTERCHANGEABILITY 
of any Domotor valve to on-off 
pneumatic control, pneumatic 
hydraulic, electro hydraulic, 

electro pneumatic or 

manual actuator. 


ENGINEERED FOR MANUAL 
control with any of the above 
automatic actuators, if desired, 
at minimum cost. 


SIMPLIFIED ADDITION of high speed 
booster units to any pneumatic 
positioning actuator. 


ADAPTABILITY of bellows seal, 
doolseal or plain extension to any 
standard valve. 


BODY SIZES from 14” up. 


COMPLETE LINE of body ratings: 
600 — 1500— 2500 Ibs. ASA; 

special 10,000 and 60,000 psig design, 
temp. —450°F to 1600°F. 


CONVERSION FROM globe body 
to angle body construction with only one 
additional part. 


ADAPTABILITY TO 3-WAY Valve 
Construction with minimum 
parts and cost. 


MINIMUM COST for change from 
soft seat construction to hard seat, 
or vice versa. 


THE ANNIN COMPANY 
1040 South Vail Avenue 
Montebello, California 
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Business Readout 


The pulp and paper industry 
spent $625-million for new plants 
and equipment in 1959, 8% more 
than in 1958. 


Heavy military and industrial 
demands for electron tubes will 
boost the electronics industry’s 
tube sales to an all-time high 
of $900-million this year, pre- 
dicts RCA’s Douglas Y. Smith, 
vice-president and general man- 
ager of the Electron Tube Di- 
vision. 


Hydromatics predict a 400% 
increase in industrial ball valve 
sales - from $5-million in 1959 
to $25-million in 1960. For the 
military, Hydromatics is turning 
out the largest ball valves ever 
produced. They weigh five tons 
and must operate in 300 millisec- 
onds at 5,000 pounds per square 
inch pressure. 


Data-Control Systems made its 
first public issue of common 
stock - 75,000 shares - late in Jan- 
uary. The issue was over-sub- 
scribed. 


Price Reductions 


List price of Wayne Kerr’s 
Type B-221 universal bridge has 
been reduced 10%. 


General Electric factory pro- 
duction of germanium tunnel di- 
odes has resulted in an immedi- 
ate price reduction of 839%. Other 
GE price reductions: 20% drop 
on secondary network capacitor 
equipment; reduced prices on 
nine types of military low cur- 
rent silicon rectifiers by 28 to 
61%; reductions ranging from 20 
to 40% on all production models 
of silicon controlled rectifiers. 


Sales and Earnings 


Leeds & Northrup reports con- 
solidated net earnings of $782,604 
for the six months ending No- 
vember 30, 1959, compared with 
$550,273 for the same period in 
the previous year. 


General Instrument Corp. 
earnings for the third quarter 
ended November 30 were $764,- 


623, up from $606,240 in the same 
period in 1958. 


Sales in excess of $75-million 
for Ling-Altec Electronics have 
been projected for 1960. 


Beckman Instruments reported 
a 50% increase in net earnings 
for the six months ended Decem- 
ber 31 — $1,262,172 compared 
with $1,014,489 for the corres- 
ponding period a year ago. 


Hewlett-Packard sales for 1959 
totaled $47,745,073, a 34% in- 
crease over 1958 sales of $35,- 
653,353. 


Varian Associates net income 
for the first quarter ended Jan- 
uary 2 was $755,710, up 44% from 
last year’s $524,470. 


Net sales of Control Data Corp. 
for the first half of the fiscal year 
ended December 31 were $3,889,- 
273, compared with $1,462,685 for 
the first half of the previous 
year. 


Daystrom net profit for the 
nine months ended December 31 
increased to $1,405,000 from 
$901,000 in the corresponding 
1958 period. 


Moog Servocontrols sales in 
the last quarter of 1959 were the 
best in the company’s history, 
boosting the 12-months sales and 
earnings figures to $11,201,000, 
a record high for a calendar year. 
In calendar year 1958, sales to- 
taled $8,692,000. 


Contracts 


Great Lakes Steel Corpora- 
tion’s “mill of the future” now 
being built in Detroit and de- 
signed to be the world’s fastest 
and most powerful continuous 
hot strip facility, will be opera- 
ted by a Daystrom automatic 
digital computer system, said to 
be the most complete control sys- 
tem yet to be installed in a steel 
processing plant. Daystrom guar- 
antees the system’s operation 
availablity 99% of the time in a 
six-month reliability test. 


The new Bureau of Naval Wea- 
pons has awarded a $4.5-million 
contract to Texas Instruments 
for an advanced antisubmarine 
warfare system. 


within a f 
ction of © 
That's close 
enough for the most crit- 
ical control requirements. Actual 
performance demonstrates that it is 
being done with a simple electrical 
unit—automatically. No attention is 
needed, the operator simply selects 
the control point on the controller. 
A Gordon XACTLINE in the control 
circuit actuates the control before the 
set temperature is reached (up or 
down). The short on-off cycle (as short 
as three seconds) thus produced will 
give extremely close control. Because 
it's electrical—with no dependence on 
gears, cams, shafts, etc.—it is accu- 
rate and reliable. 
For Any Heat Process 
Gordon XACTLINE can be placed in 
the control circuit of any fuel-fired o: 
electrically heated oven, furnace, 
kiln, injection molding machine, etc. 
Once installed, no adjustment or co- 
ordination with the control  instru- 
ment is required regardless of size 
of furnace, length of heating cycle, 
or density of load. It can be used 
equally well with any existing in- 
dicating or recording standard pyrom- 
eter controller, regardless of age. 





Gordon XACTLINE— 
a complete, factory-assembled, factory-adjusted 
instrument enclosed in dustproof case, ready 
for installation anywhere. 
Write for complete details 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls » Metallurgical Testing Machines 

62> West 30th Street, Chicago 16, Illinois 
201! Hamilton Avenue, Cleveland 14, Ohio 
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basic tool for process measurements... 


FOXBORO 
d/p CELL* 
TRANSMITTERS 


Positive overrange protection .. . no perceptible 
zero drift... high sustained accuracy, even 
under the most punishing operating conditions. 
D/p Cell bodies are available in 316 s.s. or 
rustproofed carbon steel. Unique stainless 
steel twin-diaphragm capsule is specifically 
designed to provide positive overrange 
protection. Purged cover protects transmitter 
from weather, dust, and fumes. 

You can install d/p Cells anywhere — in any 
position — simply and conveniently, and know 
they'll give unequaled accuracy and 
performance. Ask your Foxboro Field Engineer 
for complete details, or write for Bulletin 
13-11A. The Foxboro Company, 

343 Neponset Avenue, Foxboro, Mass. 


atin 
ee is 


GRIST 


Foxboro d p Cells for flow, 
liquid level, and other variabie 


e for high-speed flow measurement and control 

e for flow measurement as small as 0.03 gpm 

e for flow under static pressures to 6000 psi 

e for use where elevated or suppressed ranges are required 
e for electronic flow control systems 

e for liquid level 

e for comparison of process and sample fluids 

e for absolute pressure measurement 


*Reg. U. S. Pat. Off. 





Three fully adjustable ranges: 
0-5 to 0-25 inches of water 
0.20 to 0-250 inches of water 
0-200 to 0-850 inches of water 
Working pressures of 500, 1500, and 6000 psi 














SOXBORO 
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Computer Federation 


Twelve nations have ratified 
the statutes of the International 
Federation of Information Pro- 
cessing Societies, the first inter- 
national body dedicated to this 
fast growing technology. 

IFIPS was born in Paris last 
June at the first International 
Conference on Information Pro- 
cessing sponsored by UNESCO. 
A provisional bureau headed by 
Isaac L. Auerbach, an ISA mem- 
ber, has guided the progress of 
IFIPS since then. The council 
will meet later this year to plan 
for a second International Con- 
gress and Exhibit in 1963. 

Member countries include 
Canada, Denmark, Finland, 
France, West Germany, Nether- 
lands, Spain, Sweden, Switzer- 
land, U.K., U.S.A., and USSR. 


Quality War 


U.S. manufacturers who fear 
export sales may be hurt by low 
priced overseas competition must 
remember that future sales of 
American products are becoming 
increasingly dependent upon 
technological leadership, claims 
H. S. Myers, vice-president of 
Tracerlab. Pointing to examples 
within his own company, Myers 
says technical superiority has re- 
sulted in export sales of instru- 
ments that could have been pur- 
chased in Europe at 1/3 the price. 

Myers’ conclusion: “Low 
price is no substitute for tech- 
nical know-how.” 


Russian Patent Gazette 


A British publisher has 
launched an English-language 
abstracting service covering 
newly-published Russian pat- 
ents, which includes concise ab- 
stracts arranged under conven- 
ient subject heads and so ar- 
ranged as to facilitate searching 
records of earlier patents. 

Copies of the original Russian 
patents and special low-cost Eng- 
lish translations are available. 
1960 subscriptions to “Russian 
Patent Gazette” are now being 
accepted by the publisher, Tech- 
nical Information Company, 


SCANNING 


INTERNATIONAL | 





Chancery House, Chancery Lane, 
London, W. C. 2, England. 


The publication is available in | 
a comprehensive edition, or in | 
sections on General, Mechanical 
and Electrical; or Chemistry and 
Chemical Engineering. 


Expansion Abroad 
| 
Melpar, Inc., has set up a new | 
field service division which will | 
be responsible for installing and | 
servicing Melpar equipment at 
field locations throughout the 
world. 


Robert Graanstra of Voorburg, 
Holland, will act as European 
sales representative for Compu- 
ter Systems, Inc., providing sales 
coverage for The Netherlands, 
Belgium and Luxembourg. 


A West German subsidiary, 
Kollsman Luftfahrt Instrumente 
G.m.b.H. has been established in 
Munich by Kollsman Instrument 
Corp. 


Kyokuto Boeki Kaisha, Ltd., 
with head offices in Tokyo, has 
recently been appointed exclu- 
sive sales representative for 
Computer Control Co., Inc., in 
Japan. 


Raytheon Company and CSF 
(Compagnie Generale de TSF) 
have signed an agreement for the 
exchange of certain technical 
know-how in the microwave tube 
field. 


Among U.S. companies which 





are investing for the first time in 
France or who have expanded 


their operations substantially in | 


1959 are Bendix Aviation, Min- 


neapolis-Honeywell, duPont and 


Philco. 
Overseas Addenda 


Technical representatives from | 


a dozen nations recently atten- 
ded an international 6-day meas- 
urement seminar in Amsterdam, 
Holland, sponsored by the Gen- 
eral Radio Company. 


Servomechanisms has received 
a $570,000 contract from the Can- 
adian Department of Defense 
Production for communication 
control systems. 
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New pressure controls ...0.5 to 150 psig. 


Diaphragm . 
a 
Regulators 


... with 
PLUS-PERFORMANCE 
FEATURES 


Now... Robertshaw engineers answer still more of your 
pressure control problems with these highly efficient dia- 
phragm-actuated companions to our famous bellows self-ops! 

Ruggedly built and modestly priced, this new 1065 
Series is offered in four diaphragm sizes, with nine different 
ranges from 0.5 to 150 psig. Single-seated 14” to 2” valves 
for positive shut-off ... piston-balanced in the larger sizes; 
double-seated, 214” to 4” sizes. 


Nylon-reinforced, moulded Buna-N diaphragm 
Spring-loaded Teflon chevron lifetime packing 
Ball-bearing wheel adjustment 
Quick-disconnect, polished monel valve stem 
Stainless steel trim standard 

Highest quality chrome steel adjusting spring 
Valve designs backed by years of field service 


For complete specifications, ask for Bulletin EU-125. Fulton 
Sylphon Division, Robertshaw-Fulton Controls Company, 


Knoxville 1, Tennessee. 
° 
it 
wT 


MR. CONTROLS 
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ON THE MOVE 





New Firm 


Rotek Instrument Corporation 
has been formed at 733 Concord 
Ave., Cambridge 38, Mass., to de- 
velop and manufacture high pre- 
cision transistorized instruments 
for electronic test and develop- 
ment labs. 


Expansion 


Philco Corporation’s Govern- 
ment and Industrial Group has 
formed a separate computer di- 
vision. 

Construction of a manufactur- 
ing facility in Los Angeles by the 
Bendix Computer division will 
increase plant size there by 70%. 


Mergers 


Hamilton Watch Company sold 
its Hathaway Instrument Divi- 
sion to a group of investors which 
includes James L. Ling, president 
of Ling-Altec, Inc. 


National Controls, Inc., has 
merged with Kingston Indus- 
tries. 


Chance Vought Aircraft ex- 
pands its automation holdings 
through an agreement with In- 
formation Systems, Inc., Skokie, 
Ill. Under terms of the agree- 
ment, Information Systems will 
acquire the operating assets of 
Panellit, Inc., originally its par- 
ent company. Chance Vought 
will purchase unissued I.S.I. 
stock and acquire an 80% interest 
in the company. The Genesys 
Corp., wholly-owned Chance 
Vought subsidiary, and Panellit 
will become separate operating 
units of the resulting new elec- 
tronics firm which will retain the 


| name Information Systems, Inc. 


Gifford K. Johnson, president 
of Genesys, will head the new or- 
ganization as president and Al- 
bert Sperry, president of Panel- 
lit and Information Systems, will 


| be chairman of the board and act 


as technical director. 


Giannini has acquired Flight 
Research Incorporated, Ric h- 


| mond, Va., manufacturer and de- 


veloper of photographic instru- 


| mentation equipment. 


Servo Corporation of America 
has announced acquisition of a 


| West Coast subsidiary, Electro- 


Pulse, Inc. 





MODULAR DESIGN MAKES 1960 


ZlectrnoniK POTENTIOMETERS 
A GREATER VALUE THAN EVER 


BALANCING AND 
CHART DRIVE MOTORS 
are sectionalized. 
Service is simplified 
because any major part 
can be replaced in a 
matter of seconds. 


CONSTANT VOLTAGE 
UNIT* eliminates need 
for be *teries, standard 
cells, and standardiz- 
ing mechanisms. . 
insuring long life. 








*Zener Diode 


COMPARTMENTED 
MEASURING CIRCUIT 
UNIT makes range 
changing easy. Change 
one screw on a clip 
connected card of 
fixed resistors, and 
the job is done in a 
matter of seconds. 


QUICK-CONNECT 
AMPLIFIER is easily 
removed from the in- 
strument by means of 
a polarized plug. 


BUT THIS IS JUST PART OF THE STORY OF THE 1960 LINE OF ELECTRONIK POTENTIOMETERS. 
LOOK AT THE DRASTIC CHANGES IN THE ELECTRONIK MULTI-RECORD RECORDERS. 
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Record 2 to 24 points on one instrument 


with new UNIVERSAL £Lectromik 
MULTI-RECORD INSTRUMENT 


Now, you can record 2,3,4,6,8,10,12,16,20, or 24 
points on one ElectroniK Multi-Record Instrument. . . 
and change the number of points to be recorded in a 
matter of seconds. It’s easy as this: remove a thumb- 
tight nut and slip off old print wheel . . . and indicator 
dial. Slip on a new wheel and dial: Replace nut. Plug in 
the number of points desired, and the job is done. 


The universal features and modular design of the 
1960 line of ElectroniK potentiometers are standard 
on all multi-record non-control models. Range and 
compensation changes are quick and easy, too... 
just change the cards. 


FROM HONEYWELL Sale DIAMOND JUBILEE PARADE OF PRODUCTS 


SEE HOW EASY THE 1960 ELECTRONIK MULTI-POINT RECORDERS ARE TO USE e 


all it takes with the 1960 
Zlectnonik MULTI-RECORD 
RECORDERS to change... 


...number of points recorded 








First: remove thumb-tight nut; slip off print wheel and 
indicator dial. Slip on new wheel and dial and replace nut. 


Second: replace one plug-in unit and the instrument is 
ready to record a different number of points. 


The new flexibility and convenience of the 1960 
ElectroniK Multi-Record Recorders should in- 
terest you. This new design has resulted in 
substantial manufacturing cost reductions 
which are reflected in our new price structure. 
Your nearby Honeywell field engineer has the 
full details. He’s as near as your telephone. 
Minneapolis-Honeywell, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


. RANGE—Loosen screws and 
slide out the range resistor 
card. Replace with a different 
card, tighten screws and the 
job is done quickly and easily. 


. COMPENSATION—The input terminal board with built- 
in reference junction comes out by removing one plug. 
Slide in the new board, replace the screws and plug 
and the compensation is changed. 


Honeywell 
Fit in Coitiol 


SINCE 18865 


th 
PI EERING THE FUTURE 


YEAR 





HONEYWELL 


R 
GALLAGHE 
COTTON MILLS 
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Communicate in confidence with 


GREATER ST. PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director Dept. ISA St. Petersburg, Florida 
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POLYETHYLENE 
INSTRUMENT TUBING °* 


Costs Less—/s Easier To Instal// 


SIX DIFFERENT TYPES TO 
MEET YOUR SPECIFIC NEED 


uy) 
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) 
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CRESCENT POLYETHYLENE MULTITUBE is 2 to 37 precision Polyethylene 
tubes spirally cabled together for greatest flexibility. The tubing assem- 
bly is protected against mechanical injury by an interlocked galvanized 
steel armor, Polyvinyl Chloride sheath, or other sheaths, as below. 


CRESCENT POLYETHYLENE PRECISION INSTRUMENT TUBING 


TYPE P is manufactured from the best high molecular weight virgin Poly- 
ethylene compound and TYPE XP of high modulus virgin Polyethylene com- 
pound selected for their superior resistance to environmental stress cracking 
and aging. Extensive research, improved manufacturing methods and rigid 
test standards have developed CRESCENT Polyethylene tubing to its present 
level of highest quality. It is furnished as single tubing in %4”, %” and %” 
sizes in up to eight bright colors. It is used extensively in manufacturing 
CRESCENT POLYETHYLENE MULTITUBE in types as follows: 


STANDARD TYPES 


TYPE PA—Interlocked metallic armor provides complete mechan- 
ical protection. 
Type PA 
TYPE PAT—Polyviny! chloride sheath over the armor adds corro- 
sion protection for the armor. Can be buried in the earth. =» azz 


Type PAT 


TYPE PT—PVC sheath gives limited mechanical protection. For 
use in troughs, trays or conduit. ———- | 


Type PT 


SPECIAL SERVICE TYPES 
TYPE XPT-U—Extra heavy PVC sheath over high modulus TYPE = pape 


XP tubing permits direct burial, or use above ground Type XPT-U 


where subject to moderate abuse. TYAN? 
TYPE XPT-F—Same as XPT-U with heavy asbestos braid and outer =p ee 
PVC sheath. Provides time delay in event of flash fire. tess aed 


TYPE XPT-FA—Same as XPT-U with heavy asbestos braid and 
interlocked metallic armor. Provides complete mechan- 
ical protection, as well as time delay in event of flash 


fire. Type XPT-FA 


CRESCENT INSULATED WIRE & CABLE CO., INC. 


TRENTON, NEW JERSEY 


24 / ISA Journal CIRCLE NO. 14 ON PAGE 95 





SCANNING\ COMING EVENTS 


Safety for Electrical Instrumentation 


ISA’s first Symposium on 
Safety for Electrical Instrumen- 
tation will feature seven papers. 
The symposium will be held in 
Wilmington, Delaware, May 2 
and 3, at the du Pont Country 
Club. 


In addition to the seven pa- 
pers, F. L. Maltby, president of 
Drexelbrook Engineering, will 
review objectives and accom- 
plishments of ISA’s RP-12 Com- 
mittee, Wiring in Hazardous Lo- 
cations. 


The technical sessions will 
close both days with a panel dis- 
cussion in which the morning 
speakers will review and discuss 
recommended practices and an- 
swer questions from the floor. 


The symposium will close with 
a banquet and social hour at the 
du Pont Country Club. All rec- 
reational facilities of the Club 
will be available to symposium 
registrants. 

The symposium is jointly pre- 
sented by ISA’s Wilmington 
Section and the Standards and 
Practices Department. 


Following are the speakers and 
papers to be presented: 


The Electrical Code and the Underwriters 
Laboratory, John Johnston, Jr., E. I. du 
Pont de Nemours & Co. 

Pertinent facts concerning the organiza- 

tion and operation of the electrical code 

committees will be related to the rapidly 
changing needs of the process industry. 

The facilities and procedures of the test 

labs qualified to certify equipment will be 

evaluated in terms of today’s needs. 


Electrical Ignition of Flammable Gases, 
A. H. McKinney, E. I. du Pont de Ne- 
mours & Co. 

Correlation will be presented giving 
minimum ignition energy as a function of 
gas pressure and composition. The energy 
available to cause ignition from capacita- 
tive, inductive and resistance circuits will 
be indicated. 


Minimum Electrical Energy for Auto-Igni- 
tion of Gas Mixtures in Instrument 
Cases, J. A. Beutler, Jr., E. I. du Pont de 
Nemours & Co., and J. A. Clark, Aerojet- 
General Corp. 

A nomograph is presented which relates 

fuse size, circuit voltage, and instrument 

case (metal) thickness to the auto-ignition 
temperature of explosive gas mixtures. 

The engineering assumptions and mathe- 

matical equations used to develop this 

nomograph are discussed. 


Intrinsic Safety, Willis F. Hickes, The 
Foxboro Company. 
The ultimate in safety suggests that the 
currents and voltages remain below in- 
trinsically safe levels despite any and all 
possible shorts and component failures. 
Where this is not feasible, certain ar- 
rangements and circuit considerations 
may be acceptable to allow normally safe 
circuits to be classed as intrinsically safe 


Considerations in Instrument Case Purg- 
ing, Robert McCarron, Leeds & North- 
rup. 

Paper will discuss the technique of reduc- 


ing the hazard classification by the con- 
tinuous addition of an air or inert gas 
within a general purpose enclosure. It will 
attempt to show that proper application 
of purging techniques will purge hazardous 
concentrations of gases from within an 
instrument case and prevent their subse- 
quent re-entry by maintaining positive 
pressure within the enclosure, thus mak- 
ing the installation of instruments in gen- 
eral purpose enclosures safe in hazardous 
locations. 


Explosion-Proof Enclosures—Design, Tests 
and Maintenance, C. F. Kisselstein, 
Crouse-Hinds Company. 

Basic minimum design requirements are 

reviewed along with test procedures neces- 

sary to prove design is adequate. Also, 
general maintenance suggestions are pre- 
sented. The hazardous locations in this 

paper are limited to Class I, Group D 

(NEMA Type 7D enclosure) and Class II, 

Groups E, F, and G (NEMA Types 9E, -9F. 

and -G enclosures) as defined in the Na- 

tional Electrical Code—1956. The design 
fundamentals as well as the test proce- 
dures are taken from Underwriters’ Lab- 
oratories published standards. The main- 
tenance suggestions are based on Crouse- 
Hinds Co. field experience and /or tests 


Electrical Protection by Potting and Seal- 
ing, Lee C. Cuckler, Robertshaw-Fulton 
Controls Co., and Ernest G. Magison 
Minneapolis-Honeywell. 

The paper will discuss the environmental 

protection against electrical hazard offered 

by hermetic sealing, or by potting and 
other methods of filling, such as oil, inert 
gases, etc. The protection offered by seal- 
ing methods will be considered for both 

Division I and Division 2 in Class I groups 

C and D in hazardous areas. Type of appa- 

ratus considered is that associated with 

instrumentation as opposed to sealed ap- 
paratus used in power handling and 
switching applications. 


Circle 601 for advance program 


Chemical and Petroleum Instrumentation Symposium 


Current and future trends and 
problems of process instrumenta- 
tion will be discussed at ISA’s 
Third Annual Symposium on 
Chemical and Petroleum Instru- 
mentation. The Symposium will 
be held in Rochester, New York, 
April 4-6, at the Hotel Sheraton. 


The role of the computer in 
process control will be the sub- 
ject of two papers, “The Use of 
Medium Scale Digital Computer 
in Process Control,” and “Control 
and Measurement in a Computer 
Operated Pilot Plant.” 


The systems engineering ap- 
proach to process design, de- 
manded by present high equip- 
ment costs and the availability 


of greater process knowledge and 
engineering aids, will be dis- 
cussed in the paper, “Systems 
Engineering — Is It an Aid to 
Chemical Plant Design?” 


An entire session will be de- 
voted to instrumentation educa- 
tion. This session will cover the 
increasing necessity for trained 
instrument technicians, availa- 
bility of instrument technicians 
from educational institutions, in- 
plant training of instrument 
technicians, and FIER’s views on 
technician training. 


Other papers will be presented 
on “The Role of Instrumentation 
in Chemical Plants of the Fu- 
ture,” “Analysis of a Vacuum 


Evaporator Control System,” 
Utilization of Stream Analyzers 
in Control Loops,” “How Much 
Instrumentation for Pilot 
Plants?” and “High Energy Fuel 
Pilot Plant Instrumentation.” 
Two plant tours are planned, 
and have been so arranged that 
registrants may make both tours. 
On the tour to the Kodak Park 
Plant of Eastern Kodak Compa- 
ny you will see instrumentation 
used in the process of manufac- 
turing photographic film base. 
Those who tour Taylor Instru- 
ment Companies’ plant will see 
the fabrication of instrument 
panels from sheet steel to fully 


assembled units. 
(Please Turn to Page 26) 
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Pak Performance— 


economy on the job! 


Thermo Electric 
Miniature Thermocouples 


You can obtain a Thermo Electric 
Miniature Thermocouple for peak per- 
formance and economy in almost 
every application! Those illustrated 
are available in a wide variety of 
sizes, standard thermocouple mate- 
rials, adapt to many applications. 

Protected thermocouples are ex- 
tremely sensitive, give fast response 
to minute temperature changes. The 
measuring junction is welded or silver 
soldered to the tip of the thin-walled 
“Ceramo” metal sheath. Ideally used 
in corrosive liquids or gasses—and 
many pressure applications. For quick- 
coupling versatility, the spring-loaded 
bayonet-lock thermocouple is tops! 
You can use one “couple” at various 
depths with different adapters. With 
spring-loading, tip contact is always 
maintained. The bayonet type is highly 


sensitive, fast responding, for use in  InCanada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 


pump and engine cylinder heads, tur- 
bine housings, pipes, electric motors, 
generators, plastic extruders and 
molding machines. 

Gasket Thermocouples measure sur- 
face temperatures in all sorts of sta- 
tionary or moving machinery. 

T.E. also produces stagnation, ex- 
posed junction and shielded thermo- 
couples for use in air, gas or vaporous 
atmospheres. 


write today for Bulletin 1256-13 


Thermo 
Electric CO.,INC. 


SADDLE BROOK, NEW JERSEY 
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(Coming Events, from page 25) 


Big Program For 
Southeastern Meet 


A well-rounded program of 
high quality papers is planned 
for ISA’s Southeastern Confer- 
ence, with emphasis on the spe- 
cial needs and interests of in- 
strument engineers and techni- 
cians in the Southeast. 

ISA’s first Pulp and Paper 
Symposium will be held in con- 
junction with the Conference. 
Both events are scheduled to 
take place at the new Municipal 
Auditorium in Pensacola, Flor- 
ida. 

One of the largest showings of 
instruments and process equip- 
ment ever held in the Southeast 
will complement the technical 
programs. The exhibit, also 
housed in the Municipal Audi- 
torium, will show the latest de- 
velopments of more than 175 
manufacturers. 

The Symposium, Conference 
and Exhibit are set for April 27, 
28 and 29, with an all-day Main- 
tenance Clinic planned for Sat- 
urday, April 30, at Pensacola 
Junior College. 

The Southeastern Conference 
and the Pulp and Paper Sympos- 
ium will open with a joint meet- 
ing on Wednesday, April 27. 

Following opening ceremonies 
and welcome by W. H. Matthews, 
general chairman of the Pensa- 
cola Section Host Committee, the 
Keynote Address will be given 
by Dr. Ward Harrison, president 
of Allied Paper Corporation, Kal- 
amazoo, Michigan. 

Earl Seagrave, senior staff in- 
strumentation consultant with 
the Celanese Corporation, will 
set the theme of the meeting in 
a paper on “Untapped Instru- 
mentation Philosophies.” 

The Southeastern Conference 
program will include eleven pa- 
pers of general interest to instru- 
ment engineers in the process in- 
dustries, plus a special six-paper 
session on aircraft/missile sub- 
jects. Two day-long workshops 
are planned, one for manage- 
ment personnel, and one on the 
subject of instrument education 
and technician training. 

Six technical papers will be 
presented at the Pulp and Paper 
Symposium. There will also be 
a panel discussion on “Instru- 


(Please Turn to Page 28) 





SPECIFY BARTON 


For field proven quality 


in the 
measurement 


MODEL 199 
Differential Pressure Unit 
BULLETIN 199-1 


MODEL 214 
Indicating Pneumatic Transmitter 
BULLETIN 214-3 


MODEL 252 
Integrating Flow Recorder 
BULLETIN 252-1 


MODEL 231 
Differential Pressure Recorder 
BULLETIN 231-1 


FOR NEW CATALOG OR 
PRODUCT BULLETINS, 
PLEASE WRITE, DEPT. M. 


o 





MODEL 200 
Differential Pressure Indicator 
BULLETIN 200-1 


MODEL 233 
Indicating Diff. Press. Switch— 
Explosion Proof 
BULLETIN 233-1 


MODEL 224 


Differential Pressure Unit 


@ 


MODEL 232 
Indicating Diff. Press. Switch 
BULLETIN 232-1 
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BULLETIN 224-2 : 


FLOW 
LIQUID LEVEL 
DIFFERENTIAL PRESSURE 


MODEL 202 
Differential Flow Recorder 
BULLETIN 202-1 


MODEL 234 
Indicating Diff. Press. Switch 
BULLETIN 234-2 


MODEL 225 


Indicating Pneumatic Transmitter 


MODEL 240 
Diff. Press. Pneumatic Controller 
BULLETIN 240-1 


MODEL 208 
Dual Flow Recorder 


BULLETIN 208-1 


MODEL 237 


Diff. Press. Pneumatic Controlle 


BULLETIN 237.2 


MODEL 226 


Differential Pressure Indicator 
BULLETIN 225-1 ; 


BULLETIN 226-2 


BULLETIN 246-1 


De 


i MODELS 246 & 247 } 


Portable Flow Indicators 


INSTRUMENTS 


MODEL 211 
Indicating Diff. Press. Switch 
BULLETIN 211-2 


MODEL 243 
Pressure Compensated 
Integrating Flow Recorder 
BULLETIN 243-2 


MODEL 227 
Differential Pressure Indicator 
BULLETIN 227-1 


MODEL 248 
Indicating Diff. Press. Switch 
BULLETIN 248-1 


Representation in Principal Cities Throughout the Free World 


B A FTO WN INSTRUMENT CORPORATION 


580 MONTEREY PASS ROAD © MONTEREY PARK, CALIFORNIA 
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For Hydraulic and Pneumatic Applications 


Nothing rolls ike a Bellofrant 
Rolling Diaphragm. it’s frictioniess! 


The Bellofram Rolling Diaphragm provides ultrasensitive response in 
hydraulic or pneumatic devices where frictionless, long-stroke action in 
small-diameter configurations is required ... and where flex life of mil- 


lions of cycles is necessary. 


These desiderata are achieved through the rolling action of a flexible 
thin-sidewall diaphragm consisting of a high-tenacity fabric overlay em- 
bedded in elastomeric material. 


Fig. I shows how Bellofram Rolling Diaphragm conforms to the piston. 
Fig. II shows how, as the piston descends under pressure, the diaphragm 
rolls off the piston’s sidewall and onto the cylinder’s sidewall in a smooth, 
continuous, frictionless movement. 


The Bellofram principle can be applied widely in actuators, pumps, 


instruments, seals, accumulators, fluid dampers, etc. 


Which of these advantages are you looking for? 


To the designer con- 
fronted with situations 
for which conventional 
bellows, O-rings, or cup 
packings are inade- 
quate, Bellofram Roll- 
ing Diaphragm offers a 
constellation of advan- 
tages found in no other 
product: 


. Friction-free 
(low hysteresis). 


. No break-out friction 
effects. 


. Completely leakproof 
device. 


. Constant area in all 
piston positions. 





7. 


Almost infinite flex life 
(millions of cycles). 


Sensitivity to extremely 
small pressure changes. 


No mechanical spring 
gradient. 


. Compatibility with 


practically all 
environmental gases or 
fluids. 


. Automatic de-icing 


action. 


. Free positioning with 


complete relaxation at 


any point in its stroke. 


- Does not require close 


machine finish toler- 
ances on pistons and 
cylinders. 


Send for Free Literature 





Freedom from abrasive 
wear. 


One hundred stock 

sizes. Four mounting 
configurations. Special 
types and sizes designed 
to order. 


. Excellent temperature 


stability, from —85°F. 
to 550°F. (from —120°F. 
to 700°F. in some cases). 
Wide range of working 
pressures: 1 in. H20 to 
500 psi (up to 1200 

psi in some cases). 
Effective pressure areas 
from .028 to 108 sq. in. 
Cylinder bore diameters 
from .25 to 12 in. 
Extended range of stroke 
(.01 fo 12 in.). 


Bellofram 


@Reg. trademark U.S.A. and foreign countries + Bellofram Rolling Diaphragms are protected by U.S.A. and foreign patents. 


BELLOFRAM CORPORATION, 16 BLANCHARD ROAD, BURLINGTON, MASSACHUSETTS 


BRowning 2-2100 Mission 3-9000 
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(Coming Events, from page 26) 


mentation Needs to Be Met in the 
Pulp and Paper Industry,” plus a 
plant tour of the St. Regis Paper 
Company’s Mill and Bag Plant. 


On the social side, a program 
is planned for the ladies, and reg- 
istrants are invited to attend an 
informal reception and “get-ac- 
quainted” party on Tuesday eve- 
ning, April 27. The Pensacola 
Chamber of Commerce will host 
delegates at an informal break- 
fast on Wednesday. The Confer- 
ence dinner is planned for Thurs- 
day evening. 

More complete details on the 
technical program are in the 
February ISA Journal, page 22. 


Circle 602 for advance program 


6th IMA Symposium 
Set for Montreal 


ISA’s 6th Annual Instrumen- 
tal Methods of Analysis Sympos- 
ium will be an outstanding pre- 
sentation of the state-of-the-art 
in both process and laboratory 
analysis, theory and application. 


The symposium is scheduled 
for June 1-3, 1960 at the Queen 
Elizabeth Hotel in Montreal. 


Among the papers planned for 
presentation is one on “Present 
and Future Role of Chromato- 
graphy in Industrial Processes.” 
This paper will review design 
features and performance of op- 
erating process gas chromato- 
graphs, and the future role of this 
instrument will be discussed. 


A “case history” paper on the 
development and application of 
plant stream gas-liquid chroma- 
tography analyzers at Imperial 
Chemical Industries, Ltd., Bil- 
lingham, Durham, England, will 
be presented by John Mawson, 
manager of Imperial’s Instru- 
ment Development Section. 


Another paper will describe 
methods used to overcome prob- 
lems of process control using 
such non-linear electromechani- 
cal methods as pH, ORP, pCL and 
pNa. The paper will highlight a 
new approach to this problem 
which uses a “Vernier” valving 
system. 

William C. Gardner is program 
chairman. 

Circle 603 for advance program 
(Please Turn to Page 30) 
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SELF-BALANCING POTENTIOMETRIC RECORDER 


‘NEWEST way to write performance  ...: 


* 


OFFERS YOU MORE HIGH PERFORMANCE FEATURES 
THAN ANY OTHER RECORDER...at any price! 


rhe old cliché, “You can pay more but you can’t buy 
better” was never more applicable than in the new 
“servo /riter” recorder. Texas Instruments has devel- 
oped a self-balancing potentiometric recorder that 
incorporates premium engineering refinements, sensi- 
tivity, reliability and quality construction as standard 
equipment. 

High-Sensitivity — Standard electrical span of 2.5 
millivolt d-c with off-balance input resistance of 4 
megohms gives a power sensitivity of better than 
10—'* watts. 

Fast Pen Speed — Span step response is less than 
0.5 second. 


High Interference Rejection — Good filtering provides 
high orders of rejection to common-mode d-c and all 
types of 60 cps interference. Guard shields permit 
making full-accuracy measurements at hundreds of 
volts above ground. 


Long-Term Reliability — Tube life is prolonged by 


heat-dissipating shields. Amplifier gain is stabilized 
by partial negative feedback. Non-lash, non-wearing, 
toothed belt drive gives long consistent performance. 


Superior Operating Conveniences — Recorder func- 
tion is easily changed by plug-in input units. Presently 
standard are 2.5, 5, or 10 millivolt d-c electrical spans 

. Special applications and ranges are easily accom- 
modated. “Micrometer” control for zero adjustment 
and main amplifier gain control are readily accessible 
as are all other adjustments, connections, and con- 
trols. The popular 10-speed chart gears and the high- 
capacity, easy-prime ink handling system proved on 
the “recti/riter”® recorder are standard equipment on 
the “servo/riter” recorder. 


There are four “‘servo/riter” recorder models to choose 
from . . . Single Channel, Narrow Grid; Single Channel, 
Wide Grid; Dual Channel, Narrow Grids; and Dual 
Channel (overlapping pens), Wide Grid. Write for 
technical literature and TI engineering assistance in 
your specific end or OEM use. 


The new “servo/riter” 


: TEXAS IN ST RU M ENTS recorder is a companion to 


INCORPORATED 


GEOSCIENCES & INSTRUMENTATION DIVISION 
3609 BUFFALO SPEEDWAY *® HOUSTON 6, TEXAS ¢ CABLE: TEXINS 
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the proved “recti/riter” 
recorder. 


**servo/riter”’ is a trademark 
of Texas instruments 





5 OMPACT! 


REQUIRES ONLY 60% OF PANEL SPACE 
OCCUPIED BY MOST LARGE CASE INSTRUMENTS 
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westronics I1-inch strip chart recorder 
null balance potentiometer 


A versatile, compact recorder offering both 1 second and 4 
second full scale response and continuous electronic stand- 
ardization as a standard feature. Plug-in ranges and quick 
change chart drive transmission allow a single instrument 
to be adaptable to hundreds of applications in only minutes. 


Available with adaptor to fit 19-inch relay rack. 


Westronics makes more small re- 
corders with more optional features 
than any other manufacturer! 
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(Coming Events, from page 28) 


Progress in Reactor 
Instrumentation 


Among the many sessions 
planned for the 1960 Nuclear 
Congress, major emphasis will be 
on the four reactor sessions, one 
of which is devoted to progress 
in reactor instrumentation. This 
session will include papers on 
application and effect of control 
and instrumentation; equipment; 
and the significance and need of 
control and instrumentation. 


The Congress, which will be 
held April 4-7 in New York City’s 
Coliseum, is sponsored by 28 
leading engineering, scientific, 
management, and technical or- 
ganizations. ISA is a participat- 
ing Society. 


With the Congress, there will 
be an Exposition of at least 130 
exhibits of the many products 
and services available for the 
peaceful uses of atomic energy. 


Theme of the meeting is “What 
Will the Future Development of 
Nuclear Energy Demand from 
Engineers?” This question will 
be approached through a series of 
reports, papers and discussion on 
a wide variety of subjects re- 
lated to the peaceful uses of 
atomic energy. 


Flight Testing 


Missiles and Aircraft 


ISA’s Sixth National Flight 
Test Instrumentation Symposi- 
um covers the fields of static and 
flight testing of aircraft and mis- 
siles. 


The Symposium will be held at 
the Hotel Del Coronado, San Di- 
ego, Calif., May 2 through 5. 


It will extend in scope from 
test planning, through data ac- 
quisition and processing systems, 
to the analysis of data. This year, 
under the sponsorship of the 
San Diego Section, a comprehen- 
sive coverage will be given to 
new advances in the basic instru- 
mentation and testing areas, and 
a step forward will be taken into 
space vehicle instrumentation 
and finally to some of the chal- 
lenging problems of the future. 


Circle 604 for advance program 
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The sentinel that never gets relief. .. Day after day after day, for over 4 years this Beckman oxygen analyzer has 


maintained vigil on catalyst regeneration. Located eight stories above The Texas Company refinery at Wilmington, 
California, it has monitored unreacted oxygen, under demanding conditions, with only minimum routine main- 
tenance. Analysis must be continuous, dependable, accurate. % This Beckman instrument is the only oxygen ana- 
lyzer to use a direct paramagnetic measurement exclusively, which brings you these advantages: Dependability... 
under the most rugged conditions. Simplicity...with no auxiliary measurements to complicate analysis, no extra 
components requiring extra maintenance. Accuracy...with sensitivity and specificity to meet the most critical 
process requirements. % Whatever your application, if you want detailed specifications on an oxygen analyzer 
that withstands tough environments and gives you continuous, dependable answers, write for Data File 30-3-08 


Beckman:/ 
Scientific and Process | Instruments Division 
j Beckman Instruments, Inc 


2500 Fullerton Road, Fullerton 


It’s a Fact: A Beckman Infrared Analyzer has successfully controlled heat input to a refining tower for three years, maximiz- 
ing ethylene recovery and minimizing methane content by analysis of the bottoms of ademethanizing absorber. 
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Here is a NEW 


Jerguson 


ALL-PURPOSE 
ANGLE VALVE 


Jerguson No. 74 
A universal valve 
for Liquid Level 
gages and/or 
Instrument Piping 
and General Use 


This unique New Angle Valve has 
unusual advantages. A universal valve, 
ideal for liquid level gages . . . simply 
add our pipe plug with integral bleed 
(No. 74G) for the ideal valve for instru- 
ment piping and general use. 


Combines Advantages of single-piece 
forged body and bonnet flange, simplified 
OS&Y bonnet and reciprocating stem in 
one valve. 


Forged yoke supports stem away from 
valve body; separate forged gland-fol- 
lower bears on packing, independent of 
yoke. Stem thread outside, not affected 
by temperature or liquid. Stem works 
freely, no chance of freezing. 


Reciprocating Backseating Stem: 
Works in to-and-fro motion with no ro- 
tating action; gives perfect seating, elim- 
inates wear from galling. Backseating 
eliminates packing contamination from 
liquid; can be repacked under pressure. 
Teflon seating available. 


Write for catalog sheet on Jerguson 
No. 74 Valve. 


Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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We Tend to Mislead 


I took your article “Computer Rev- 
olution in the Library” (p. 43, ISAJ 
10/59), to the annual meeting of the 
American Documentation Institute, 
Oct. 22-24 at Lehigh University, where 
the impressions it created were much 
discussed in corridor sessions. 

The Council and membership of the 
American Documentation Institute are 
becoming increasingly aware of our 
responsibilities as professional docu- 
mentalists, librarians, and information 
handlers to see that responsible and 
accurate descriptions of the present 
situation, problems and prospects of 
documentation are published in the 
general literature as well as in our 
own journal, American Documentation. 
When some statements are published 
in a journal outside the field of docu- 
mentation, the results may tend to mis- 
lead the readers who are unfamiliar 
with the field. 

For example, it is possible to pro- 
ject the tape handling rate of an in- 
formation searching selector and esti- 
mate in the words of your article that 
“jt will be capable of searching the 
entire scientific literature of the world 
in 112% hours!” The problem with 
accepting and publishing this estimate 
is that the entire scientific literature of 
the world has never been collected in 
one place and has never been indexed 
in any fashion for more than perhaps 
25% of the total. It would require a 
tremendous effort of collection, iden- 
tification, and indexing or subject an- 
alysis to produce as an end product 
some 670 reels of magnetic tape to be 
searched in 112% hours. So far as I 
am aware there is no serious consider- 
ation anywhere in the world to under- 
take an effort of this magnitude. 

I appreciate this opportunity to ac- 
quaint you with some of the problems 
which the American Documentation 
Institute faces in coveying an accurate 
impression of documentation to the 
general public as seen from our point 
of view. 

C. D. Gull, President 
American Documentation Institute 


Editor’s Note: 


The Computer Department of the 
General Electric Company has pointed 
out that G. E. 250 has no computing 
capability in the present design. It 
is a logical searching and selecting 


SCANNING 


READER FEEDBACK 


device designed to select on substan- 
tive information and print out docu- 
ment identification numbers, numbers 
plus citations, or numbers, citations 
and abstracts, according to the users’ 


needs. 


Mighty Attractive Figures 


I have read with interest you article 
on Coal Handling Instrumentation in 
the October issue of ISA Journal. Nat- 
urally, I was very interested in the ar- 
ticle “Instrumentation Ups Efficiency 
in Coal Preparation” by Mr. R. J. 
Joslin of the Clinchfield Coal Division. 
I wonder if it would be possible to 
get 15 to 20 reprints of this article 
for our use. This article has some 
mighty attractive figures in it which 
can be used to advantage by our men. 
An article such as this not only gives 
us data which we can use but, if it 
helps the operators open their minds, 
it can rebound to their advantage also. 


Gordon W. Hickenlooper 
Eastern Div. Sales Manager 
The Ohmart Corporation 
Cincinnati, Ohio 


Tight, Concise, Pertinent 


May I thank you for your fine ef- 
forts in turning out a magnificent 
technical publication, for it is tight 
and concise, with pertinent material. 

From pages 74 to 84 of your Sep- 
tember issue (“Less Data—More In- 
formation,” by Enoch J. Durbin; “How 
to Make Power Spectral Density Anal- 
yses of Measurement Signals,” by A. 
R. Soffel), you have some beautiful 
material, which I feel deserves special 
mention, aside from the remaining 
matter, which is also top-rate. Statisti- 
cal analysis is dealt with, and very, 
very well too. 

Thank you for such dedicated serv- 
ice, for it is only by clear devotion to 
duty, that your exacting standards bear 
fruit. This applies to the whole staff, 
and especially to the editor-in-charge. 


Peter Campione 
Philadelphia, Pennsylvania 





* of GRAF 


N Ow! I 0.1% conversion accuracy 
all analog output plus control Permits cartesian plotting of digital data 


Accepts card, perforated tape, magnetic 


Signals from almost any digital input! | tre, 0rmanuai keyboard inputs 


High-speed transistorized control cir- 


ALL-NEW MOSELEY wed 4 digits and sign per axis; front 
Mi O D E L 4 2 panel display of matrix contents 
DIGITAL TRANSLATOR 





Moseley Model 42 Digital Translator allows automatic op- 
eration of Autograf or similar X-Y Recorders from digital a 
data supplied by any conventional source. Accuracy of Lin eaten] 
digital-to-analog conversion is 0.1% and the accuracy of wae eo 
Moseley AUTOGRAF recorders, 0.15%, is maintained. 
Model 42 is compatible with IBM Summary Punches and 
Card Readers including Models 514, 519, 523, 524, 526, etc. 
It may also be driven, without modification to either the 
Translator or driving equipment, by mechanical punched 
tape readers such as Friden, Soroban solenoid and Tele- SEE YOUR MOSELEY REPRESENTATIVE OR 
type motorized readers. WRITE DIRECT FOR DETAILS 
Model 42 is supplied with a 10-key serial keyboard for 
manual input. Accessories include magnetic tape adapter, 
Flexowriter converter, remote decimal contents read-out 
panel and optical magnetic tape converter. Model 42, in- 
cluding keyboard, $3,450.00. 


Data subject to change without notice. Prices f.o.b. factory. 














Pioneer and leader in X-Y and Strip-Chart Recorders 


F.L. MOSELEY CO. 


“o . ) " . 

recorders Dept. E-3, 409 N. Fair Oaks Ave., Pasacena, California 
MUrray 1-0208 TWX PASA CAL 7687 
Field representatives in all principal areas 
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VARIAN 
Potentiometer 
RECORDERS 


Something important 


has been added... 


5. THE NEW G-22 IS 


2 GHANNEL 


Two channels mean more than 
just an added trace. They make 
the G-22 a correlator of si- 
multaneous variables—any pair 
you choose. And among two- 
channel recorders, the G-22 is 
the most practical yet—lighter, 
more compact, more versatile 
and lower in cost than any other 
of its type. 


Interchangeable plug-in input chas- 
sis; 1% limit of error and one second 
full-scale balancing time; adjustable 
range from 0-10 mv to 0-100 mv; 
dual chart speed standard; four 
speeds optional; portable or panel- 
mount versions; weight 35 pounds; 
price $975. Full specifications availa- 
ble. Write the Instrument Division 


Kain, 


® 
SS 


VARIAN 


associates 


PALO ALTO 24, CALIFORNIA 
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The 5000-plus visitors to ISA’s winter exhibit in 
Houston last month were surprised to see introduced 
several brand new instrument products. Thought had 
been that the makers might hold off first showing of 
these new designs until ISA’s big annual exhibit next 
September in New York City. But apparently, these 
new products, gleaned by your ISAJ editor in 13 hours 
of booth browsing, were just too good to keep! (For 
more information on these new products, circle key 
numbers listed below, on Inquiry Card, page 95.) 


“Gattling Gun” Orifice Changer 


Daniel Orifice Fittings’ booth 
was busy showing a really novel 
innovation—a two-range orifice 
plate fixture that can swap high 
and low range plates automat- 
ically. To pipeline-conscious 
Houston area instrumentmen, 
this automatic remote - change 
of flowmeter ranges suggests ex- 
citing possibilities for unattend- 
ed stations. The same pneumatic 
signals that actuate the plate- 


More on Mass 


The march of mass flow- 
metering continues. Two new 
ones were introduced at Hous- 
ton: the vortex-velocity mass 
flowmeter by Rotron Controls 
Corp., and the model SM-1 for 
air and gasses, by Hasting-Ray- 
dist. In the Rotron meter, flow- 
rate is taken by a unique princi- 
ple — “vortex-velocity” — while 
density is measured by another 
new device, the “whirl-way” 
densitometer based on the laws 
governing air fans and blowers. 
The two electrical signals com- 
bined read out in pounds of gas 
(See photo) (Circle No. 502). 


Hasting-Raydist’s device, 
working on a “compensated 
thermopile” principle, is for 
portable mass flowmetering (to- 
tal weight 6 lbs) in the tiny 
range of 0 to 500 milligrams of 


changing piston also change the 
trace of a chart-margin pen on 
the flow recorder to show pre- 
cisely which range was in use. 
High- and low-range limits are 
adjustable to switch over, for 
example, at 10 and 90% of flow 
range. Scoop has it that Daniel 
is soon to unveil a remote-con- 
trolled rotating orifice changer 
with no less than five ranges! 
(Circle No. 501) 


Readout panel of Rotron mass 
flowmeter indicates gas flow in 
pounds. 


gas per minute. (Circle No. 503) 

ISAJ will review mass flowme- 

tering in an upcoming issue. 
(Please Turn to Page 36) 





THE ADAMS & WESTLAKE COMPANY, 
ORIGINAL AND LARGEST MANUFAC- 
TURER OF MERCURY PLUNGER-TYPE 
RELAYS, ANNOUNCES A LINE OF... 





mercury 
wetted 
contact 
relays’ 





; 
} \ 
fA \_f 


f\ \Ar 


L\ \ 
me 


—> computing systems 
— signaling devices 
—-> tabulating machines 


— high speed switching 


or these applications 


WRITE for bulletin ‘“‘MW,”"’ The Adams & Westlake 
Company, Department K-9303, Elkhart, Indiana. 


CIRCLE NO. 23 ON PAGE 95 


SPEEDS: Up to 100 opera- 
tions per second. 


CONTACT RATING: 250 
volt-amperes, 500 volts maxi- 
mum. 5 amperes maximum 
(with suitable contact protec- 
tion). 


LIFE: Billions of operations, 


_ MAINTENANCE: None. All 
- ADLAKE relays are mainte- 
nance-free. 


* 
Manufactured 
under license 
agreement 
with Western 
Electric 


Company, Inc. 
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of Voltage Tolerance with 
NLS Series 50 Comparators 


NEED TO DETERMINE IF INPUT 
VOLTAGES ARE WITHIN PRESET 
LIMITS? Within 90 milliseconds, 
NLS transistorized voltage compar- 
ators indicate voltage tolerance 
through colored bulbs . . . and trans- 
mit go/no-go commands to electri- 
cal control and warning systems. 
Here are complete voltage compari- 
son systems in single, compact 
packages — ready to use in a wide 
range of applications in automatic 
go/no-go testing, decision making, 
and automatic control. Model 50 is 
for manual limit setting—Model 51 
for applications where limits are 
already in analog voltage form. Also 
available are Programmed Compar- 
ators for remote control of limits in 
automatic systems. Write NLS. 


MODEL 50 SPECIFICATIONS: Ranges: 
+ 9.999/+99.99/+999.9 volts... +0.01% 
accuracy easily checked against external stand- 
ard cells ... 10 megohms input impedance... 
threshold sensitivity: +0.005% of full scale, 
each range . . . indicating speed: 90 millisec- 
onds ... 32” high by 15%” deep for 19” rack. 


Originator of the Digital Voltmeter 


non-linear systems, inc. 


DEL MAR (SAN DIEGO), CALIFORNIA 
NLS — The Digital Voltmeter That Works... 


And Works... And Works! 
CIRCLE NO. 24 ON PAGE 95 
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Reverse Twist 


We’re all used to hearing how 
industrial instruments are help- 
ing the doctor (p. 52 ISAJ 12/ 
59). But two exhibits at the 
Houston show indicated a 
strongly reversed trend—medi- 
cal instruments moving over 
into industrial fields! Case in 
point: The Coulter Counter, dis- 
played by J. K. Moore Co. 
Although it originally was de- 
signed for blood-cell counts, its 
industrial model has met amaz- 
ing acceptance (over 80 big- 
name users in first two years) 
for measuring particle size and 
distribution in industrial prod- 
ucts from catsup to catalysts. 
A relatively new principle pro- 
duces accurate size measure- 
ments of particles suspended in 


CTC 


Handsomest piece at the show 
was Union Switch & Signal’s 
“Centralized Transport Control” 
console soon to be installed by 
Columbia Gulf Transmission Co. 
for centralized dispatch control 
of an entire gas-pipeline system. 
So rapid is progress in pipeline 
instrumentation, that Columbia 
will rip out a big, elaborate pan- 
elboard installed only four years 


Air vs. Electric War Still On 


Said one air-minded Bristol 
booth attendant: “You tell your 
readers — pneumatics has just 
begun to fight!” And well he 
might enthuse. For Bristol’s new 
624 indicating air controller 
packs in these (in view of its 
low price) rather astonishing 
performance specs: (See photo) 
Frequency response flat out to 
400 cpm; air consumption only 
0.05 scfm; an outsize 4 scfm 
exhaust -air capacity; propor- 
tional band % to 400%; reset 
rate 0.1 to 50 repeats/min. It’s 
offered in flow, pressure and 
filled-system thermometer mod- 


SHOW PRODUCTS, 


from page 34) 


any conductive liquid, in the 
range of 0.5 to 200 microns. Of 
especial interest to petrochem- 
ically-concerned Houston show 
goers was its use with contami- 
nants in hydraulic and lubricat- 
ing oils, fluid cracking catalysts, 
and polymers. (Circle No. 504) 


Then, in the very next booth, 
Technicon Controls’ AutoAna- 
lyzer was at work sucking in up 
to 12 precisely-metered volumes 
of sample and reagent, mixing 
them in an ingenious helix bub- 
ble chamber and titrating con- 
tinuously to read out in any of 
several forms. With 800 already 
in medical, use, Technicon 
claims 250 sold to industry—all 
in 2% years! (Circle No. 505) 





ago, to make way for the new 
console. Chief advantage of the 
new controls is extreme sim- 
plicity: Only data absolutely 
necessary to operation will be 
telemetered in. On the other 
hand, necessary data are pre- 
sented so as to be most readily 
assimilated by the operator. 
With the old panel, Columbia 
found, too much data were over- 
loading, confusing and exhaust- 
ing their operators. (Circle No. 
506) 





New 654 line of indicating pneu- 
matic controllers was introduced 
by Bristo 


els, for flush, surface or valve- 
top mounting. (Circle No. 507) 
(Please Turn to Page 38) 





The New 
Ramo-Wooldridge 
Laboratories 


in Canoga Park 
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The new Ramo-Wooldridge Laboratories in Canoga 
Park, California, will provide an excellent environment 
for scientists and engineers engaged in technological 
research and development. Because of the high degree 
of scientific and engineering effort involved in Ramo- 
Wooldridge programs, technically trained people are 
assigned a more dominant role in the management of 
the organization than is customary. 

The ninety-acre landscaped site, with modern build- 
ings grouped around a central mall, contributes to the 


academic environment necessary for creative work. The 
new Laboratories will be the West Coast headquarters 
of Thompson Ramo Wooldridge Inc. as well as house 
the Ramo-Wooldridge division of TRW. 

The Ramo-Wooldridge Laboratories are engaged in 
the broad fields of electronic systems technology, com- 
puters, and data processing. Outstanding opportunities 
exist for scientists and engineers. 

For specific information on current openings write 
to Mr. D. L. Pyke. 


THE RAMO-WOOLDRIDGE LABORATORIES 


8433 FALLBROOK AVENUE, CANOGA PARK, CALIFORNIA 
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The growing family of 
instrument servo components 


60 cycle Servomotors (1, 3, 5 and 10 watts) 
400 cycle Servomotors (3 and 15 watts) 
60 cycle A.C. Tachometers 
400 cycle A.C. Tachometers 
D.C. Tachometers 
Gear Reducers 
Vacuum Tube Servo Amplifiers 
SERVOPOT (Combination of: omotor, 
gear train, slip clutch and potentiometer) 
Available separately or in any combination 


DIEHL Instrument Servo Components have 
been developed to offer maximum performance, 
flexibility and reliability at minimum cost. 
These are the basic servo system building 
blocks which enable our military and industrial 
customers to satisfy the demands placed on 
them for higher over-all response, accuracy 
and economy. Write for full details con- 
cerning any of these components. 


VISIT US AT IRE SHOW BOOTHS 1819-23 SINGER 


DIEHL MANUFACTURING COMPANY 


P hl 
pie yj A SUBSIDIARY OF THE SINGER MANUFACTURING COMPANY 
Somerville, New Jersey 


* AC SERVOMOTORS * AC SERVOMOTORS WITH AC TACHOMETERS * DC SERVO SETS 
* AC SERVOMOTORS WITH DC TACHOMETERS # AC AND DC TACHOMETERS * RESOLVERS 
*A Trademark of DIEHL MANUFACTURING COMPANY 
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Here and There 


Of the many other innova- 
tions exhibited, three caught our 
eye: Houston Instrument intro- 
duced a completely new kind of 
instrument—their Air Compari- 
son Pycnometer. It accurately, 
quickly determines specific 
gravity and volume (less air) of 
such granular, powdered or por- 
ous solids as barite ores, cement, 
grain, fertilizer, or petroleum 
catalysts. (Circle No. 508) 


Greenbrier Instruments near- 
ly wore out the oven door of 
their high-speed low - volume 
chromatograph, in showing their 
brand new pneumatic-operated, 
diaphragm-type sampling valve 
with solenoid operated air pilot 
(See full story page 70). It’s 
especially developed for the 
small samples, low flow rates 
and small-bore packed columns 
used with the new chromato- 
graphs. (Circle No. 509) 


As is often the case, one of the 
simplest devices shown was the 
hit of the Houston Show. Dial- 
O-Graph, by Mullins Manufac- 
turing, automatically changes 
four weekly charts, plus one 


“short-week chart” to produce a 
full month’s recording without 
human attention. Can be added 
to any round-chart recorder. 
Used charts drop into receptacle 
automatically, leaving the next 
chart exposed for recording. Pho- 
to shows Dial-O-Graph installed 
on a Foxboro flowmeter (Circle 
No. 570) 





707 means fet Travel, but... 
VTAYLOR»707T MEANS SIMPLEST, MOST 
DEPENDABLE FLOW MEASUREMENT 


No. 707T Electronic DP Transmitter has no vacuum 
tubes — no transistors 


Users of this instrument claim it is the finest flow transmitter 
ever designed. It provides the widest possible flexibility, sus- 
tained long-term accuracy and performance because: 


@ Simplest Conversion from differential pressure to 0-200mv AC. 

@ Nothing exposed to the process except end plates (steel or 316 stain- 
less steel) and 316 stainless steel diaphragms. 
Minimum displacement—only .025 of a cubic inch of fluid for 100” 
range. Permits DP measurement even when solids are present. 
Internal silicone damping—continuously adjustable to damp out pul- 
sations from 5 to 100 cpm. 
Full over-range protection to 1500 psi—either high or low sides. 

ti ly adjustable from 0 to 50” water to 0 to 200” 





Range span 
water, using output voltage adjustment. 


External zero adjustment, with wide range of zero suppression. 


Compatible No. 700J AC or DC Electronic Recorder 


’ ™ 


@ Powerful servo motor provides accuracy of 42 of 1%, sensitivity to 
changes of 0.1% in input signal. 
@ High energy servo motor permits heavy duty, integral alarms. 


* 


@ Big 4” chart gives continuous 30-day record (1” per hr.). “Adjust-O- 
Matic”’ 24-hr. chart tear-off, optional. 

® Available with one, two or three pen recording. 

@ Completely transistorized, unaffected by + 10% line voltage variation. 


= 
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OO SM mai 


For full information about these outstanding instruments, call 
your Taylor Field Engineer, or write for Bulletin 98333 (707T) 
or Bulletin 98335 (700J). Taylor Instrument Companies, 
Rochester, N. Y., or Toronto, Ont. 


Taylor Lustruments MEAN ACCURACY FIRST 
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CONTROL APPLICATION No. 2 





Chromatograph Optimizes 


Sulfur Recovery Process 


Installation: Phillips Chemical Co., Goldsmith Sulfur Plant 


Process: Recovery of sulfur from hydrogen sulfide (H.S) removed from 
natural gas, by oxidation of a portion of the hydrogen sulfide to sulfur 
dioxide (SO.), and reacting this SO. with the remaining H.S to pro- 
duce liquid sulfur and water. 


Control: Ratio of hydrogen sulfide to sulfur dioxide in the process exhaust 
gases which insures optimum proportioning of air and H.S for oxida- 
tion to SO., which in turn insures the optimum 2/1 ratio of sulfur 
dioxide and hydrogen sulfide required for efficient sulfur conversion. 


Specifications: Automatically measure amounts of H.S and SO, in exhaust 
gases at temperatures nea: 300°F with a chromatograph and provide 
appropriate signal for actuation of recorder, ratio computer, and con- 


troller. 


Equipment: Consolidated Electrodynamics Type 26-202 Process Chromato- 
graph for HS and SO, measurements; Phillips-designed peak reader; 
ratio computer; and conventional pneumatic instruments. 


The Problem: The Phillips Chemical Company Goldsmith Sulfur plant was built and 
placed on steam in 1952 to recover sulfur in the hydrogen sulfide removed from 
natural gas processed in the area. Design capacity is 50 tons of sulfur per day. 
However, plant feed flow rate and composition of the H.S varied so widely that in 
spite of a sophisticated double ratio control system and frequent chemical analysis 
of the exhaust gases, efficiency had been in the range of 85%. The basic problem 
was to improve plant efficiency, by reducing to a minimum the amounts of H.S and 
SO. being exhausted. By use of a Consolidated Electrodynamics Corporation mobile 
laboratory mass spectrometer, these amounts being lost in the process exhaust gases 
were determined. This test showed that a 5% improvement (2.5 ton per day) could 
be obtained by accurately measuring the H.S and SO. content in the exhaust stack 
gases and using the ratio of these two compounds as an operating guide to adjust 
air flow rate. The control problem was to select and install the proper process stream 
analysis equipment to measure H.S and SO, content and provide a suitable signal 


for use in varying air flow. 
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Sulfur Recovery Process 


The plant feed is “acid gas” varying in H.S 
from 50 to 75%. A portion of this gas under flow 
control (RFRC-5) passes to the waste heat boiler 
where some of it is burned to produce the proper 
amount of SO,. The remainder by-passes the oxi- 
dation process. The two streams are mixed and 
pass to the first of two converters where they 
react to form sulfur vapor and water vapor. The 
reacted materials plus remaining gases pass to a 
condenser where the sulfur is condensed and 
drains through steam jacketed lines to the sulfur 
sump. The unreacted gases are reheated and then 
pass to a second converter, another condenser, a 
coalescer and to the vent stack. Liquid sulfur is 
collected in each stage. Under proper operating 
conditions the total volume percentage of hydro- 
gen sulfide and sulfur dioxide in the vent gases 
can be reduced to approximately 2%. 


The significance of the control problem and 
optimum operation of the process is evident from 
a study of the chemical reactions involved. The 
reaction of the hydrogen sulfide and oxygen in 
the waste heat boiler to produce sulfur dioxide is: 


HS + 5-0, H:0 + SO, (1) 
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The reaction of sulfur dioxide and hydrogen sul- 
fide in the converter to produce sulfur and water 
is: 

SO, + 2H.S — 2H.0 + 3S (2) 


From equation (2) it is apparent that there should 
be twice as much H.S as SO. when entering the 
converter for complete reaction or a ratio of 2/1 
Moving back in the process it also is obvious there 
must be sufficient H.S and oxygen in a ratio of 
3/2 to produce the required amount of SO. 
react with the by-passed H.S. 

Any deviation of the 2/1 ratio of HS and SO 
in the converter means an excess of one or the 
other in the stack exhaust gases and a loss of sul- 
fur. Under this unbalanced condition, operatior 
is inefficient and will continue to be so until op- 
eration of the waste heat boiler is corrected 1 
yield the proper amount of SO, for the amount of 
H.S in the unburned portion of the stream. Thus 
frequent analysis of the exhaust gas for SO, a! 
H.S content provide a means for knowing how ' 
regulate flow of air to the waste heat boiler | 
maintain optimum plant efficiency. 


The Control System 


The H.S feed to the process is on pressure co! 
trol, with that portion going to the waste he: 
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boiler on ratio flow control. Pressure transmitter 
PT-1 actuates PRC-2 and CV-15 to maintain a pre- 
determined pressure upstream of CV-6 which con- 
trols H.S flow to the waste heat boiler. Flow 
transmitter FT-3 ratios this flow by action of 
RFRC-5 in terms of the by-pass flow which in 
turn determines flow to the waste heat boiler. 
To provide the correct amount of air to the boiler 
for reaction with the available H.S, the flow of 
H.S ratios air flow through action of RFRC-8 and 
CV-9. This arrangement provides a constant ratio 
of boiler H.S to by-pass H.S, and a constant ratio 
of boiler H.S to boiler air, and thus maintains 
automatic control with load changes — with one 
exception. This system does not however provide 
for changes in H.S concentration in the acid gas. 
Therefore a new ratio of acid gas to air is re- 
juired whenever H.S content changes. Thus the 

iiler air flow must be varied with H.S concen- 

tion changes, as well as varied for H.S volume 


Cnanges. 


Correcting for H.S Concentration Changes 


Before installation of a gas chromatographic 
ilyzer this acid gas to air ratio was adjusted 
the basis of a laboratory analysis of H.S and 
in the stack gas, made every two hours. This 
accomplished by changing the set point of 





SULFUR 


air ratio flow controller RFRC-8. The adjust- 
ments were, at best, approximate. The limitations 
of this procedure were recognized and accepted 
until a process chromatograph for measurement 
of H.S and SO. became commercially available. 
When the CEC Type 26-202 chromatograph was 
first installed, adjustments of the air ratio flow 
controller set point were made manually every 
15 minutes based on the ratio of H.S to SO. peaks 
recorded by AR-12. Now the set point is auto- 
matically adjusted through action of ratio com- 
puter RC-13, and analysis recorder controller 
ARC-14. 


Sampling System 


The exhaust gas sample is taken at the outlet 
of the final condenser. Originally the sample line 
was steam traced, but this method proved to be 
unsatisfactory due to inadequate heat transfer 
and resulted in plugged lines. Now the total sam- 
ple system and analyzer are completely enclosed 
and steam jacketed. 


The location of the analyzer in relation to the 
process sample connection is critical. Originally 
the analyzer was mounted approximately 5 feet 
from the process line as a matter of convenience. 
This location did not provide satisfactory opera- 
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The CEC Type 
was selected becat 
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ft) Flow diagram of Phillips Chemical 
mpany Goldsmith Sulphur Plant for recov- 
of sulphur from acid gas removed from 
ural gas. (Right) Consolidated Electro- 
amics Type 26-202 chromatograph ana- 
1r, with cover removed, used for deter- 
ation of H.S and SO, in process exhaust 
es. (Below) Consolidated Electrody- 
rics analyzer recorder, analyzer control 
,» and analyzer with cover in place. 


ound best to install the analyzer as 
ible to the process connection and 
nnection. This provides a natural 
the process, reduces pressure drop, 
naintenance of a constant tempera- 
alyzer was eventually installed 12 
y above the process sample connec- 


opgraph Analyzer 


‘ype 26-202 process Chromatograph 
yecause it is capable of operating at 
up to 300°F, which is well above the 
he sample, and even above the melt- 
ilfur. Also it is a dual-column ana- 
ovisions for back-flushing the first 
feature provides a unique method 
10val from the column. 


1, a measured volume of sample is 
ium into the first of two chromato- 
ns in series. When all of the com- 
t the water vapor have progressed 
column, the helium flow through 
n is reversed. Thus the water vapor 
pre-cut column is back-flushed out 
, and the column is prepared for 
meantime, the components being 











analyzed, H.S and SOs, continue through the sec- 
ond column and are eluted as two well-resolved 
peaks. The water removal and analysis procedure 
takes about 8 minutes using silicone oil DC #500 
in both columns. 


Closing the Loop 


Phillips is now closing the control-loop for this 
sulfur recovery process as shown in the flow dia- 
gram above. This new system includes a Phillips- 
designed peak reader, a ratio computer and other 
necessary equipment which “reads” the two ana- 
lyzed peaks for H.S and SOsz, transmits these sig- 
nals to a computer, automatically ratios these 
values and produces an output for pneumatically 
adjusting the ratio set point of the air ratio flow 
controller. 





This presentation is based on /SA Preprint #143-59 
entitled “Gas Chromatographic Control for A Sulfur Re- 
covery Plant” by R. L. Whitson, of Phillips Chemical 
Co., and M. M. Fourroux of Phillips Petroleum Co., 
Bartlesville, Oklahoma. The paper was presented at 14th 
Annual ISA Instrument-Automation Conference and Ex 
hibit, Sept. 21-25, 1959, Chicago, II. 
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DISPLACEMENT 





DISPLACEMENT 


Models 580 (top) 
and 581 (bottom) 


Precision 
'l'ransducers 


FROM™ 


SANBORN 


Linear motion transducers available from Sanborn 
Company now include the compact, ready-to-use 
flange-mounted J/odel 580 and threaded 581 ‘‘probe- 
styles’’ for displacements as small as 0.00002"... 
thirty models (shielded and unshielded) of the rug- 
ged Linearsyn differential transformer for strokes 
from +0.005" to +1.0", displacements as small as 
0.000001"... and twelve models of the LVsyn for 
producing a DC voltage proportional to a linear 
velocity. Features of the 580—581 probe-style units 
include 0.5‘c linearity; basic sensitivity at 2400 cps 
of 2.4 volts output inch displacement / volt excita- 
tion; built-in output level adjustment, phase shift 
and temperature change compensation; carbide- 
tipped stainless steel contact rod riding in jeweled 
bearings. Both the LVsyn and Linearsyn trans- 
ducers are extremely durable units, immersible in 
working fluids, introduce little or no friction, and PRESSURE 
have infinite resolution. Standard Linearsyn coil Series 267, 268 
lengths range from 0.564” to 6.88", LVsyn coil 
lengths from 3.16” to 22.75”. 

For differential and single-ended pressure meas- 
urements, Series 267 and 268 transducers for opera- 
tion in a carrier system offer sensitivities of 40 uv 
mm Hg / volt excitation and 40 uv/0.1 mm Hg ‘ volt 





long stroke, high pressure, 
temperature requirements . 


scial-order LVsyn and Linearsyn dis- 
vent transducers can be supplied. 
Sup to 20” are possible... pressure 
; up to 5000 psi, when transducer is 
rgedina high pressure medium... 
ing temperature ranges as wide as 
to +450°F. Consult factory, stating 
‘quirements. 


ISA Journal 


excitation. Compact, Monel cases have standard 
Luer connectors. 

Contact your local Sanborn Sales-Engineering Repre- 
sentative for bulletins containing complete facts or 
write the Sanborn Industrial Division in Waltham. 
Sanborn Sales-Engineering Representatives are located 


in principal cities throughout the U. S., Canada and 
foreign countries. Wew 


SANBORN COMPANY 


INDUSTRIAL DIVISION 





175 Wyman St., Waltham S4, Mass. 
AT I.R.E. SHOW BOOTHS 3601-03-05 
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Hagan Kybe 
ACCURACY «| 


Hagan Kybernetes Series 2000 d 
electronic system for logging, 
scanning. Designed around modu 
types interchangeable, the syst 
tion, square root extraction, A 
multiplication, division and dig 


Here are some of the unique feat 


CONTINUOUS ALARM SCA 
ning does not stop during log; 
visual display of any variables. 


HIGH SPEED A to D CONVE 
allows parallel functions such a: 
gration to proceed without intert 


ning and logging. 


HAGAN DI\ 








- complete information on the many features 
xan Kybernetes Series 2000 data processing unit — 
phone or write for Bulletin MSP-161 










































ybernetes® Data Processing Unit Offers... 
° LOW MAINTENANCE * MANY EXTRAS 


)00 data processing is an all- 
ing, computing and alarm 
modular chassis, with similar 

system includes lineariza- 
yn, AC to DC conversion, 
1 digital alarm comparison. 


» features of the Series 2000: 


SCANNING Alarm scan- 
- logging, trend logging or 
les. 


INVERSION—This feature 
ich as computing and inte- 
interfering with alarm scan- 


) 


HIGH RELIABILITY— Modular construction of plug- 
in chassis provides reduced down time and no inven- 
tory problems. 


HIGH ACCURACY Simplified design and highest 
quality components provide an overall accuracy of 
+0.1% of full scale. 


PINBOARD PROGRAMMING Pre-wired pin board 
makes selection of operational characteristics, or chang- 
ing them, extremely simple. 


HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 


| DIVISIONS: CALGON COMPANY— HALL LABORATORIES — BRUNER CORP 
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TEMPERATURE, °F —> 


Measure temperatures 


up to 4000°F 
with 


Honeywell Thermocouples 


Precise measurement of high temperatures is almost an 
art. Working effectively with temperatures over 2800°F 
calls for an intimate knowledge of both materials and 
methods. Honeywell’s long experience, combined with 
an intensive basic research program, have produced 
special techniques and equipment for precise measure- 
ment of high temperatures. 


The thermocouples listed below—tungsten-rhenium, 
molybdenum-rhenium, and 60% iridium + 40% rhodium- 
iridium —are the best available combination of cali- 
bration stability, reproducibility and physical strength. 
Although the temperature-emf curves shown above are 
still tentative, they are based on substantial scientific 
studies conducted independently in several different 
laboratories. 


HIGH TEMPERATURE ASSEMBLIES WITH PROTECTING TUBE* 


Honeywell’s research at the Hopkins Research Center 
is aimed at discovering more and more practical informa- 
tion on high-temperature thermocouples and passing the 
results on to you. 


For more information, call your Honeywell Field Engi- 
neer .. . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 


HIGH TEMPERATURE ASSEMBLIES WITHOUT PROTECTING TUBE* 





Maximum 
Recommended 
Temperature 


Tube Dimensions 
Tube & Insulater 1D 0.0 


Calibration Material (in.) (in.) 


Maximum 
Recommended 
Temperzture 


Insulator Dimensions 
Insulator 1D 0.0 


Calibration Materia! (in) (in.) 





ALUMINUM OXIDE 5/16 
BERYLLIUM OXIDE 3/8 


3200°F 
4000°F 


TUNGSTEN 
RHENIUM 

MOLYBDENUM- 
RHENIUM 





3000°F ALUMINUM OXIDE 5/16 


TUNGSTEN 
RHENIUM 

MOLYBDENUM- 
RHENIUM 


3200°F 
4000°F 


ALUMINUM OXIDE 0.028 0.140 
BERYLLIUM OXIDE 0.028 0.130 





3000°F ALUMINUM OXIDE 0.028 0.140 





60% IRIDIUM 
409% RHODIUM 


3200°F ALUMINUM OXIDE 3 5/16 
4 3/2 
IRIDIUM ; 


3600°F BERYLLIUM OXIDE 





60% IRIDIUM4 
40% RHODIUM- 
IRIDIUM 


3200°F 
3600°F 


ALUMINUM OXIDE 0.028 0.140 
BERYLLIUM OXIDE 0.028 0.130 








*Most assemblies av 
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lengths 
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the most field-reliable computer 
control system . 








FOR AUTOMATIC CONTROL IN STEEL MILLS 


Applied +. the operation of a blast furnace, RW-300 digital computer control can result in a 2 to 4 percent 
increase in production rate or decrease in coke consumption. Measured over a year, such improvements in 
the return from one furnace can equal the investment in an RW-300 system. Similar cost reductions and produc- 
tion increases can be realized through computer control of sintering plants, open-hearth furnaces, oxygen 
converters, rolling mills, annealing and plating lines, and other processes in existing or new steel mills. 


In an effort to boost profits by reducing costs and increasing throughput, many leading steelmakers are now 
considering computer control, and uppermost in their minds is the question of system reliability proven in 
the field. More than a dozen RW-300 systems are now operating around the clock in rugged industrial environ- 


ments. 


For further information, call or write Mr. Raymond E. Jacobson, Director of Marketing, Dept. ISA-1076-1. 


THE THOMPSON-RAMO-WOOLDRIDGE PRODUCTS COMPANY 
a division of Thompson Ramo Wooldridge Inc. 


202 NORTH CANON DRIVE+ BEVERLY HILLS, CALIFORNIA *+ BRADSHAW 2-8892 
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YOU CAN DEPEND UPON PM 


ACCURATE DIGITAL 
TORQUE INDICATOR 


Just ONE model from PM's family of 
null-balance servo type instruments 


Gives direct readout of 
torque from rotary shaft 
torque pickups 


PM's Digital Torque Indicator (DTI-2) is 
widely used in industrial and laboratory 
applications where high 
and high reliability are essential 
contained 


accuracy (0.1 
full scale) 
Its many features include a self 
filter that integrates torque pulsations en- 
countered in most systems. Digital readout 

long effective scale length 
1 part per 4000) and readings 


provides a 
resolution 
free from parallax. This instrument is com- 
plete in every way, ever luding its own 


strain gage power supply. 


F.0.8. Detroit $1375 

















Torque readings are simplified with a strain 
yage torque pickup and PM's Indicator. 
Note how shaft torque is measured directly 
inertial losses aos may be en- 
countered in dynamometer trunnion bearings 
Torque pickups may be installed in several 
measure pro- 


with no 


points of a drive train to 


gressive losses. 


Other PM instruments can measure 

LOAD « THRUST * TORQUE *« FLOW 
WEIGHT * TEMPERATURE * DISPLACEMENT 
VOLTAGE © PRESSURE with the highest 
accuracy attainable in industrial and lab- 


oratory applications 


PERFORMANCE MEASUREMENTS 


COMPANY 
15301 W. McNichols, Detroit, Michigaa 
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Process Control 
in the 
Electronic Era 


Excerpts from the Keynote 
address to the ISA Winter Con- 
ference, Houston, February 1-4, 
1960, by Thomas C. Wherry, 
Phillips Petroleum Company. 


Today, most of us instrument 
engineers are involved in a great 
technological expansion — auto- 
mation—which has been called 
“more revolutionary than the 
industrial revolution itself.” One 
of the newest factors in this tre- 
mendous surge is_ electronics. 
Here, the exciting things already 
done are as nothing compared to 
what we may expect in the fu- 
ture. While this “explosion” will 
demand a lot from instrument 
engineers, I think we also will 
have a lot of fun. 

In our _highly-competitive 
modern industry, the universal 
yardstick is economic return. 
Better measurement, control and 
optimization are the ways to 
achieve this higher productivity. 
However, instrument users and 
makers must work together even 
more closely than in the past. 
While this is difficult to do in 
the face of existing conflicts of 
interest, the benefits of better 
cooperation are so great that we 
must achieve them. 


Computer Control 


It is not easy to see now how 
computer control will be done. 
And even we _ instrumentmen 
don’t always view the problem 
or its solution in the same way. 
But we all do agree—computa- 
tion is going to be a mighty im- 
portant part of future process 
control. 

Right now, the available hard 
ware, being aggressively offered 


by 15 firms, seems to be ahead of 
our ability to apply it. None of 
those who have installed a con- 
trol computer seems ready to 
state that it is or will be perma- 
nent equipment. Most admit it is 
still research, which shows how 
difficult computer process con- 
trol is. One delay is the long 
study required—up to a year— 
by a competent systems team. 
While much effort goes into as- 
sembling and training these 
teams, several petroleum and 
chemical companies now are 
proceeding to set them up. 

Meanwhile, important results 
are being obtained immediately 
using the simpler computers. At 
Phillips, we have developed and 
applied a simple pneumatic ana- 
log computer to hold constant 
fractionator internal reflux (See 
p. 34, ISAJ 6/59). We doubt it 
would pay to use part of a digi- 
tal computer to get this result, 
and it would likely be too slow 
for the dynamics involved. From 
information so far released, it 
appears that digital computer 
use has been limited to set-point 
positioning or operating guide 
presentation. Already evident 
are indications that complete 
control systems will include all 
sizes and types of computers— 
analog, digital and hybrids of 
the two. Small computers will 
tend to be analog, and should 
develop faster to become the 
forerunner of more elaborate 
systems. 

(Please Turn to Page 50) 
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, Units 1& 2 


Highlighting the vast power expansion program of the 
American Electric Power System, two additional 225,000 KW 
steam-electric generating stations were recently put on the 
line by the Appalachian Power Company. 

In these fully automatic reheat stations, BS&B Super 70 
Control Valves, together with BS&B Liquid Level, Pressure 
and Temperature Controllers, are employed in heater drain 
and other auxiliary control systems. 

Engineering service, including preliminary engineering 
studies, multi-load analysis and start-up assistance were 
provided with BS&B Controls in the Clinch River Plant to 
assure unit responsibility as well as efficient and dependable 
system performance. 

In the two world’s-largest forthcoming 450,000 KW 
super-critical once-through stations, BS&B Controls will again 
render proud service to the Power Industry through the 
American Electric Power System. 


Brack, Sivaics s Bryson, inc. 


Controls Division, Dept. 4-EH3 
7500 East 12th Street + Kansas City 26, Missouri 


Number 4 Heater Level Control Valve. 
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SHAFTS ||| & PINS 


For the 
exacting needs 
of exacting 
instrumentation 


Gillen instrument pivots 
are precision-machined 
from high grade carbon 
tool steel, heat treated 
for glass-hard bearing 
points, highly polished 
and ready for assembly. 


Write for complete information 
Samples /Sizes /Prices 
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JOHN GILLEN 
COMPANY 


2544 South 50th Avenue 
Cicero 50, Illinois 


EVERY 


SUBSIDIARY OF STANDARD RAILWAY 
2) EQUIPMENT MANUFACTURING COMPANY 
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Measurement 


Requirements for measure- 
ments demanded by computers 
are the most severe we have 
ever encountered; for a control 
computer is no better than the 
information supplied to it. Es- 
pecially flow measurement is 
critical in chemical process cal- 
culations: so we’re going to need 
better flow measurement. Per- 
haps mass flow measurement is 
the answer, but unfortunately, 
it is more expensive. 

We must reexamine even tem- 
perature measurement. For 
when we have described our 
processes mathematically (nec- 
essary to computer contol) we 
will be more dependent on the 
accuracy of our basic data. And 
chemical processes are particu- 
larly sensitive to temperature. 

Needed too, will be new meth- 
ods for sensing physical and 
chemical quantities. In fact, if 
we had these now, we could 
tremendously improve process 
control without computers. So, 
in our exciterient to apply com- 
puter control, we must not lose 
sight of the basic and practical 
importance of measurement. 


Chromatography Rewarding 


Chromatography probably is 
the most potent means yet found 
for continuously analyzing a 
plant stream; it’s cheaper, more 
versatile, more reliable, and eas- 
ier to apply. I expect we will see 
600 to 1,000 process chromato- 
graphs sold in 1960. High-speed 
instruments that will analyze up 
through the hexanes in less than 
one minute will satisfy the dy- 
namics of continuous control. 
Phillips’ experience with sam- 
pled data and high-speed chro- 
matographs has been technically 
and economically rewarding. I 
anticipate that at least 10% of 
chromatographs sold in 1960 will 
be used for direct, closed-loop 
control. 

Many suppliers formerly de- 
voted to pneumatic instrumen- 
tation, now offer electronic sys- 
tems as well. Although pneu- 


matics has many merits and will 


be used a lot, it’s hard to resist 
the belief that electronic sys- 


HOUSTON CONFERENCE, from page 48) 


tems will become more impor- 
tant as time goes on. 


More Reliability Needed 


As more responsibility is 
placed on instrumentation, its 
reliability must improve. Con- 
sider what happens on the fail- 
ure of a key component in 
closed-loop computer control. If 
it shuts the plant down, more 
production would be lost in a 
day than the small increased ef- 
ficiency of such control could 
regain in several weeks. Proper 
design and component selection 
can solve this problem. For ex- 
ample, one of our controlling 
chromatographs has been on 
stream for over one year; only 
service to date—changing its he- 
lium cylinders! 


Optimization through 
Systems Engineering 

In systems engineering, you 
take the best information you 
have now and the hardware 
available and design the best 
system you can to provide opti- 
mum over-all profit. If the sys- 
tem engineer can’t proceed with- 
out more information or better 
hardware, he has no choice but 
to stop. His designs must pay out 
from— 

. increased production 

. lower operating costs 

. improved quality 

. smaller capital costs 

. raw material savings 

. better processing methods 

These “economic yardsticks” 
are in themselves dynamic. So, 
they must continually be re- 
examined together with non- 
automatic means for increasing 
production and lowering costs. 

The systems team must work 
closely with process and me- 
chanical designers. Chemical en- 
gineers also must play a big part 
here becait'se the process is the 
most significant part of the sys- 
tem. Early in design, proper 
equipment combinations can 
much reduce plant costs and im- 
prove control. Today, new con- 
trol concepts are applied to ex- 
isting plants only after process 
design—even after process start- 
up! While this post planning 
does limit the number of vari- 





ables involved, it cannot achieve 
an optimum design. Greatest 
progress will be made when the 
controls and the plant are con- 
ceived and designed simultane- 
ously. 


Design by Computer 

Systems teams must have 
available both a digital and an 
analog computer. The digital 
machine should be a central fa- 
cility. The analog must be im- 
mediately available to and op- 
erated by the control systems 
engineer, so he can simulate con- 
trol system performance, try his 
new ideas, and gain insight into 
the control principles of physi- 
cal and chemical processes. An 
analog computer is best for solv- 
ing control system mathematics 
— especially for nonlinear con- 
trols and processes. For such 
simulation, the analog machine 
should have 150 to 300 amplifiers 
plus sufficient nonlinear equip- 
ment. 


Better Control 
Theory Demanded 

Since different processes each 
have unique characteristics, 
much more work in control 
theory must be done. For ex- 
ample, transportation delay is 
hard to handle: it interferes 
with close feedback control—one 
reason we sometimes resort to 
open-loop control. But, while 
highly predictive, open-loop con- 
trol doesn’t give the refinement 
we want. 

Another example: Some kinds 
of analyzers such as chromato- 
graphs have both sampled-data 
and transportation delays. So 
does a process computer. To 
achieve smooth feedback con- 
trol, we must give special study 
to such intermittent and delayed 
signals. 

There is much more to be said 
about “Process Control in the 
Electronic Era.” The Instrument 
Society of America, through its 
conferences and exhibits, pro- 
vides both the incentive and the 
forum where these problems can 
be discussed and solved. These 
subjects on which I have 
touched, and many others, will 
be further discussed by ISA at 
San Francisco, on May 9-12, and 
at New York, September 26-30. 
(See p. 86 for details). 





POSITIVE CONTROL OF MATERIALS IN moron QD) 


NEW 
CORROSION- 
RESISTANT 
PRIMARY 

cuTS 

PUMPING COSTS 


ACIDS 
ALKALIES:*’ * 
GASES 
SLURRIES:** 


Oe lore-Provilerce Insert-Type Plastic Dall 


Flow Tube Accurately Measures Difficult Fluids At Lower Cost. 


© Reduces pumping and transmission costs . . . lowest head 
loss obtainable. 

e Lowers initial and installation costs . . . eliminates field 
drilling, requires less space . . . compact, low cost, lightweight 
tube installs between pipe flanges on process line. 

e Accurate... within + 1% of actual flow rate uncalibrated; 
within + % of 1% calibrated. 

With most complete line of primary elements, backed by 69 

years of experience, B-I-F can provide the answers to your fluid 

measurement problems. 


Industries 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 





METERS « FEEDERS + CONTROLS / CONTINUOUS PROCESS ENGINEERING 


Request Bulletin 115-R1 for complete details. Write . . . 
B-I-F Industries, Inc., 553 Harris Ave., Providence 1, R. I. 
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This study of the drop in voltage load on an Allis- 
Chalmers alternating current generator was directly 
recorded by a Model 906 Honeywell Visicorder. 


In this transient reactance test, made by design 
engineers at the Allis-Chalmers Norwood Works, 
the generator was operated at full voltage, and then 
a dead short was applied to the terminals. When 
such a sudden load is thrown upon a generator, the 
voltage drops because of the inherent character- 
istics of the generator. This voltage “nosedive” is 
so rapid that a voltage regulator cannot immediately 
correct the voltage and bring it up to normal. Be- 
cause of this time delay while the regulator is 
catching up, motor contacts and other devices on 
the line may drop out, lights may blink objection- 
ably, and electronic devices may function erratic- 
ally. For these reasons, these studies of time as 
related to generator characteristics are very im- 
portant to better generator design. The Visicorder’s 
ease of operation, calibration, and immediate read- 
out made it ideal for these studies. 


N. O. Risch and F. R. Manning, design engineers at Allis-Chalmers Nor- 
wood Works, study a Visicorder chart of voltage-drop tests on a generator. 





generator voltage load-drop 





The Honeywell Visicorder is the pioneer, com- No matter what field you are in... research, development, com- 
pletely proven, and unquestioned leader in the field puting, rocketry, product design, control, nucleonics . . . the 
of high-frequency, high-sensitivity, direct-recording high-frequency (DC to 5000 cps) Visicorder Oscillograph 
ultra-violet oscillography. Here are some of the will save you time and money in data acquisition. 
reasons why Visicorders provide the most accurate ; , : ‘care . 
i ee Call your nearest Minneapolis-Honeywell Industrial Sales Office 
analog recordings available: constant flat response ’ ’ 
pace npige ; for a demonstration. 
and sensitivity of galvanometers; grid-lines simul- 
taneously recorded with traces to guarantee exact Reference Data: write for Bulletins 1108, 1012, and HC906B. 
reference regardless of possible paper shift or , : 
: 5 a ig Minneapolis-Honeywell Regulator Co. 
shrinkage; flash-tube timing system for greater Sidiiadalialt Maudieats al Heiland Divisi 
. . . . . nNadusir 0 5 t " ? 
accuracy of time lines; superior optics for maximum . — + eee STON, SSONaE oneal 
Linearity of traces 5200 E. Evans Avenue, Denver 22, Colorado 


Recent Models of the 906 Visicorder incor- The NEW Model 1108 Visicorder, with The Model 1012 Visicorder is the most versa- 
porate time lines and grid lines and record many automatic features and the convenience tile and convenient oscillograph ever devised 
up to 14 simultaneous channels of data. of pushbutton controls, is ideal for inter- for recording as many as 36 channels of data. 
med ‘ate uses requiring up to 24 channels of 


Honeywell 
en Hi) Qudustriol Produits Group 


ERING THE FUTURE 
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PACKAGED 
ONG SY 
pneumatic 


automatic or manual 


trip or reset = “MITE” 


MITE" 70 
Diameter 


The “MITE S$ a snap-acting, ad 
ustable pneumatic switch and/or 
relay 

Venting oc nd switching are 


For Loading to 
Nullify “'E 
TRIP TO OPEN 
To “H 
Common to “G 
and ‘'l 

TRIP TO CLOSE 


COMPANY, INC. 
86 TUPELO STREET 
BRISTOL, RHODE ISLAN( 


rd 3-938500 


CONTROLS FOR THE 
JNICATIONS, PROCESS 
AND MARINE INDUSTRIES 
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Mysterious Reception Explained 


Why is it that at a distance from 
the transmitter, very-low-frequency 
(VLH) radio signals sometimes are 
received twice — seconds apart? 
Evidently, these two signals traveled 
different paths, one much longer than 
the other. The Explorer VI paddle- 
wheel satellite, launched last August, 
might solve this raido communications 
mystery. 

Stanford University’s Dr. Robert 
Helliwell suggests this explanation. 
While most VLF waves are reflected 
back to earth by the ionosphere, some 
signals may penetrate this barrier and 
head out into space- Helliwell thinks 
these escaped VLF signals might fol- 
low the series of ionized matter 
“ducts” which arc outward high above 
the ionosphere along the earth’s mag- 
netic field and return to earth again 
thousands of miles from the trans- 
mitter. Signals taking this “high road” 


would arrive some seconds later than 
those traveling directly on the “low 
road” beneath the ionosphere. 


If such ducts do exist and their 
dimensions and locations can be learn- 
ed, Helliwell believes chey can be used 
deliberately to further our knowledge 
of radio propagation in, and the 
characteristics of, the vast regions 
above the ionosphere. 


To check out Helliwell’s theory, 
NASA put a VLF receiver in the 
paddlewheel satellite — the first ever 
placed beyond the ionosphere. USN’s 
Annapolis transmitter sends out VFL 
signals. Any that do escape will be 
picked up by the satellite and tele- 
metered back to ground. As the satel- 
lite passes the ducts at different points 
on each trip around the earth, it should 
be possible to map the shape and 


location of the entire duct system. 





Computer Availability — reached a 
new high when this microwave “dish” 
(left) went into service recently at 
Pacific Telephone’s Oak Mountain 
Station. At a fantastic 180,000 words 
a minute — equivalent to a full-length 
novel — data from North American's 
Rocketdyne Div., 9 miles away, are 
beamed 30 miles to 6 large-size IBM 


computers at their Los Angeles Div., 


International Airport. Now available 
to any N-A engineer is the largest 
commercial computing capacity at 
any one location. It’s the first time 
intercomputer information has been 
transmitted by other than direct-wire 
link. Reflectors at right are part of 
Pacific Telephone’s San Francisco to 
Los Angeles TV system. 





TO THE ENGINEER 


who needs “for instances’ 


Take such a “for instance” as this: you want 
to step an indirectly driven rotary switch 
immediately on pulse closure. The schematic, 
Fig. 28, above, points out an easy way of 
doing it with a standard relay. 


Or suppose you'd like to stretch a pulse with a 
relay — or set up a sequential programming cir- 
cuit with stepping switches. You’ll find the most 
practical methods among the 41 schematics in 
AE’s new 32-page booklet on “Basic Circuits.” 
It comes complete with a handy template for 
drawing relays and switches on your own cir- 
cuits. And it’s all yours for the asking! 





In case you don’t find the solution to your 
switching problem in Basic Circuits, our 
engineers can find a solution for you. In fact, 
AE engineers can show you switching tricks 
that will cut corners on costs. Or, if you wish, 
they’ll assume the job of designing and build- 
ing to your specs, anything from a simple 
control package to an entire system. 


To get your copy of Basic Uircuits and/or the 
answer to your specific control problem, just 
write J. E. James, Director, Control Equip- 
ment Sales, Automatic Electric, Northlake, Ill. 
In Canada: Automatic Electric Sales (Can- 
ada) Ltd., 185 Bartley Dr., Toronto 16, Ont. 


AUTOMATIC ELECTRIC 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 
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Honeywell Control Valves give you many special 
advantages—described in an informative new 
booklet, ‘‘What’s in it for you?’’. Write today for your 
copy. MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 


PIGNEERING 
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Photograph taken at Marcus Hook refinery of Sun Oil Company 
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New 3 Position, 

4 Way Solenoid Valves 
Feature Dead Tight 
(Poppet Type) Seating 


ELIMINATE 


ASCO’s new 8 position 4 way (Bulletin 


8347) permits no leakage on air or liquids, 

assures precision positioning and positive 

locking of cylinder piston. Graduated 

(inching) or full stroke of piston may be 

obtained by regulating the length of time 

each solenoid is energized. When both 

solenoids are de-energized, the valve as- 

sumes a center position. All orifices are 

aes. blocked, locking the cylinder piston at any 
~—" point in the stroke. 


Simple valve design (only moving parts 
are 2 solenoids and 4 diaphragms) and 


overall rugged construction provide mil- 
lions of trouble free operations. These 
new valves can be mounted in any posi- 
tion, are available in 4%” and %” pipe sizes, 
handle air, water and oil at pressures to 
250 p.s.i. Bulletin 8347 Valves are stocked 
for immediate delivery. 

ASCO Solenoid Valves are stocked at the 
Florham Park Factory, and at warehouses 


in Chicago and Los Angeles. WRITE for 
catalog literature on the new Bulletin 
8347, and for the new ASCO Stock List 
and Selection Guide (Publication 506) 
listing the world’s largest stock of sole- 
noid valves for immediate delivery. 


ASCO Valves 


Automatic Switth CO. 52-4 HANOVER RD., FLORHAM PARK, N.J. FRontier 7-4600 
AUTOMATIC TRANSFER SWITCHES « SOLENOID VALVES « ELECTROMAGNETIC CONTROL 
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Selling 
the 
Biz Idea 


EDITORIAL 





At a recent meeting I was asked to give my opinion as to the most significant 
event in instrumentation during the past year. My listeners were somewhat dis- 
appointed that I did not talk about computers. Recognizing that computers will 
have a profound influence in our industrial and social economy, I nevertheless 
said that the single most vital event in instrumentation in 1959 was the awareness 
by top management of the basic contributions and benefits of measurement and 
control devices. It is extremely important that the inner circle of American indus- 
trial management is beginning to seriously eye instrumentation for its real worth 
There are some who are trying to cash in on the public relations value of the pop- 
ular words “automation” and “computers”. A number of the pioneer process ‘nstru- 
ment people don’t particularly relish the word automation. They say it is just a new 
word for what they have been doing for a long time. In their zeal to criticize the 
absolute meaning of a word that steals some of their thunder, they lose sight of its 
real implications. A rose by any other name smells the same, and so the pioneers 
confuse terminology with odor. 


It has taken almost twenty years for the average plant manager and his chief 
engineer to think of instrumentation in any other terms but steam valves and pres- 
sure gages. Thanks to military instrumentation, missiles and lately computers, the 
ice is broken. The plant instrument engineer and the sales rep now have a fighting 
chance to talk about a remodeling job and a new plant where instruments are dis- 
cussed BD (before design). The extremes of high speed electronic computers and 
pressure gages are merging. It’s up to the engineer and salesman to rise above the 
everyday routine and talk about the basics. With an intelligent and foresighted 
presentation they will find a receptive ear at the top management level. 


By the most general terms, instrumentation is complicated. With only slightly 
more specific definitions the complexity begins to penetrate and the basics begin 
to emerge. Instrumentation is fundamentally measurement, communication and 
control. Because it embodies practically every science and technology, and cuts 
across every industry and business, it is indeed difficult to realistically discuss. A 
common language must be found. Several technical organizations are now formu- 
lating automatic control terminology. Let us hope they create a language all can 
understand. If they do not, our energies will be spent to translate and the big idea 
will never get into the conversation. 


Let's not overlook the big idea—instruments are better than people for the work 
of measurement, communication and control. People are for thinking, creating and 
building—not much real work. While instruments are no better than the men 
who create, apply and use them, they are not bothered by sick kids, taxes, mother- 
in-law problems and coffee breaks. They work 24 hours each day to amplify and 
extend man’s senses for creation of goods and services. As they increase in numbers 
and complexity, instruments will demand more people with more know-how. Let's 
put instruments and people in the right perspective and make better use of both— 
the big idea. 


Cheats 


Editor 
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Figure 1. Operator takes data from 
Foxboro magnetic flow recorder 
(top) and Ohmart radioisotope spe- 
cific gravity meter (bottom) which 
automatically control addition to 


coating bath 


by RALPH C. KIMBALL 
(Senior Member of ISA) 
Instrumentation Division 
Principal Engineer 
The American Viscose Corporation 


Philadelphia, Pennsylvania 


Here are explicit, detailed so- 
lutions to four common but 
tough process problems, plus 
seven tips on how to select, in- 
stall and safeguard radioisotopic 
instruments. Along the way, 
you'll likely find solutions to 
process problems of your own. 


MEASUREMENT of physical vari- 
ables in many modern process liquids 
presents unusual problems — corro- 
sion, high viscosity, large solids con- 
tent, sticky slurries. Most conventional 
weight, 


instruments for measuring 


thickness, concentration or density 
cannot be used without drastic and 
expensive alterations. 

Our investigations lead us to con- 
clude that instruments using radioiso- 
topes were superior to the conventional 
types for such measurements. However, 
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(See Figure 5). 


these radioisotopic instruments cost 
about 50° more than conventional 


devices. 


Fast Payoff 


We now have over 30 radioisotope 
instruments installed and working. For 
30% of these, our initial investment 
has been paid off in less than one year! 
And we have spent only about one 
day per week per system in engineer- 
ing checking and maintenance. Ac- 
curacy has been good, and repeatability 
— ability to hold calibration compared 
to a standard — has been +2% of 
total range. This article describes our 
solutions to four process problems 
using radioisotopes to monitor and 
control certain process variables. 


Problem I. Film Thickness 


Problem: Determine weight/thickness 
ratio of moving cellulose film without 
contact. Film speed up to 300 feet per 
minute; width 6 feet; measure thick- 


ness “profile” across sheet. Control 
station at head of machine is 275 feet 
from point of measuring finished strip. 


Solution: The radiation measuring unit 
(Figure 2) was separated by 275 feet 
from the recording and alarming parts 


of the system. All cables were heavy 
duty shielded type installed in thor- 
oughly grounded condulet. The final 
amolifier and recorder alarm system 
were housed in a sealed cabinet sup- 
plied with a dry air purge at two to 
three inches of water positive pressure. 
Measuring cell and initial amplifier en- 
closures contain small bags of dessi- 
cant which are checked periodically. 
From 10 to 12 minutes are required 
from first formation of film, where 
major adjustments are made, to end 
of machine, where radiation scanning 
obtains thickness profile measurements. 

Our initial application was not satis- 
factory. Mechanical interference across 
the path of the cellulose film required 
a single pass line for measuring equip- 
ment, so we selected a_back-scatter 
radiation unit using strontium 90. The 
emitted beta particles were partially 
absorbed in the film, and those re- 
flected back were a measure of thick- 
ness actually as related to absorption 
in the film on a weight basis. The 
radioisotope source consisted of 10 
millicuries of strontium 90; pass line 
was maintained at plus or minus 3/8” 
radius; and smallest circle of film was 
two inches in diameter. 

Our first problems were mostly from 
humidity and temperature variations of 





several degrees in the air column in 
the focal path between the ionization 
chamber and the cellulose film which 
caused errors of 5% or more. The 
entire area in which measurement was 
to take place was roughly 10 inches 
wide by 84 inches long. This area to a 
depth of 10 inches was boxed in, an 
electric heater installed, thermostatic- 
ally adjusted, and most of this temper- 
ature variation problem corrected. 
However, degradation of source, in- 
stability, mechanical variations of the 
tracking device, and greater than 2% 
noise levels in transmitting the signal 
all added up to make us consider the 
back-scatter device unsatisfactory. 

We evaluated a new approach using 
a through-type radioisotope radiation 
device having a krypton source. Proper 
selection of mechanical components 
assured the passage of the tracking 
device across the film so that the pass 
line varied no more than + 3/16 
inches. Temperature control of the air 
column between source and ionization 
measuring chamber resulted in stable 
measurements at speeds of width scan- 
ning up to six feet in less than one 
minute, with 2% accuracy for values 
of one mill thickness. The major prob- 
lems with this type gage are stability 
of measuring components, suitable 
housing of all components for isola- 
tion from high humidity conditions, 
and presence of sulfurous acid, CSo, 
SO; and H.S vapors. 

Proper sample presentation is very 
important. The manufacturer must 
give detailed set-up instructions, main- 
tain very close relationship with the 
user when operation begins, and place 
responsibility for following operation 
under one individual who has been 
intimate with all stages of development 
and is sympathetic toward making the 
temperamental device work. Certainly 
many causes of 
currents, 


there are still too 
stray 
connections and just 


trouble — electric 
poorly made 
curious hands. Elimination of all prob- 
lems in the first approach required 
over two years and has only recently 
been successfully done. 


Problem II. Concentration 
Control 


Problem: Measure and control density 
in an acid wash system +0.2% of acid 
at concentrations up to 3% H»SQ,. 
Circulation, 25 to 30 gpm at 200°F. 
Time factor is critical: concentration 
changes must be detected in 30 seconds 
or less. 


Figure 2. Fast, 








non-contacting 
thickness 
measurement of 








weicht/thickness 
ratio. 


Solution: In the whole flowing line, 
a beam of gamma rays from a cesium 
137 source. The flowing section was 
10-inch diameter tubing Schedule 5, 
Hastelloy “C”, 20 inches in length 
(Figure 3). The whole section is suit- 
ably shielded with lead over its entire 
length and over flanged ends. Radia- 
tion levels at no point on the surface 
exceed 5 milliroentgens per hour. Since 
H.SO, is the variable, absorption is 
directly related to density, and the 
range of the instrument is from 1.0000 
to 1.1000 specific gravity. No tempera- 
ture compensation is used because the 
flowing liquid is held automatically at 
2°F at 200°F. This installation, 
which has been successful in five dif- 
ferent cases, is a complete loop system 
It builds up in acid concentration 
which is corrected by addition of fil- 
tered soft water. The acid concentra- 
tion being directly related to density 
has been controlled at 0.0010 
Ambient conditions were a problem 
The measuring unit weighs approxi- 
mately 750 pounds, so ample support 
Suitable radioactive 


must be used. 


warning signs are posted in the area 
and guard rails placed around the in- 
stallation. Care must be given to wash- 
ing down the system and to any possi- 
ble acid leaks. In one case, insufficient 
and tardy flushing down finally per- 
mitted seepage directly into the en- 
source cell 
brass 


closure of the cesium 


Corrosion and loosening of 
screws used for aligning caused the 
source to move in position. This re- 
quired dismantling, removal and re- 
turn to the manufacturer for repairs. 
Design of future installations will re- 
quire rugged housings resistant to ex- 
treme conditions of water washdown 
and penetration of corrosive media, 
either liquid or gaseous. Since the elec- 
tronic amplifiers are handling low level 
emf's at a fractional microampere, it 
is imperative that all assemblies be 
mounted in cabinets that are air purged 
at a few inches positive water pres- 
sure with dry, oil-free air. When am- 
plifier units are subjected to inspec- 
tion or calibration, fingers should be 
kept free of connector boards; and as 
an added precaution, junction joints, 
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connector jacks, etc. should be washed 
with acetone and dried under infrared 
lamps for at least one hour before 
reassembly and use as operating units. 
We have had little or no trouble with 
the actual source themselves 
when once installed, except for the 
above mentioned internal seepage of 
acid. 


units 


Problem III. Detecting Minute 


Air Occlusions 


Problem: After a liquid has been 
passed through several large filters and 
lowered to 5 to 6 inches Hg absolute, 
a fractional percent of occluded air, 
even if present only as minute bubbles, 
results in either off-grade product or a 
complete break in the last stages of 


production. 

Previous methods of determining 
the presence of these air occlusions 
had been made optically using high- 
powered light sources and photoelec- 
tric devices. Sensitive pressure devices 
also had been used to show surges in 
pressure due to presence of air and its 
compressibility variance to that of the 


liquid being pumped. 


Solution: We believed that absorption 
of gamma rays for a line full of liquid 
was related to that of a line with a 
fractional percent of air present. First 
we used cobalt 60 as a source emitter 
of 750 millicuries beaming directly 
across the main line of flow of liquid 
(Figure 4). Percentages of 0.2 to 0.5 
of air in the process liquid of a specific 
gravity of 1.12 were readily detected 
with this source and its accessory elec- 
tronic amplying and alarm system. 
However, the high emission of this 
source necessitated very bulky lead 
shielding and isolation of equipment 
from the operators. 

From further study, we developed a 
cesium 137 source 
across a six-inch 


100-millicurie 
mounted directly 
Schedule 40 stainless-steel pipe. The 
measuring cell was arranged directly 
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on the opposite side of the line. The 
entire unit was housed in lead shield- 
ing with outside supporting sheet steel. 
The system was installed in a very 
clear area, temperature controlled to an 
ambient of 65°F +1° all year around. 
Humidity was at a minimum. 

Ten of these units under a single 
person’s authority have given over 
two years of successful operation. Since 
the unit is in operation at all times, 
repetitive response has been at a 0.2% 
value of two seconds on appearance of 
air present, with immediate alarm and 
shutting down of pumping units to 
eliminate breaks in or off-grade pro- 
duction. Cost per installation has been 
less than $3000.00 total, and mainten- 
ance has been nil, other than weekly 
zero check calibration requiring only a 
few minutes time. 


Problem IV. Control of Coating 
Bath Additive 


Problem: Measure and control specific 
gravity of 1000-gallon coating bath to 
0.005 sp gr at a level between 
1.0080 and 1.0090. Bath is slowly 
agitated; turnover is only 30 to 40 
gpm; carry out in additive (and input 
make-up) is about 800 to 1000 cc/min. 


Solution: For this most recent of our 
radioisotope instrument installations, 
we selected a 300-millicurrie cesium 
137 source beamed lengthwise through 
a 3-inch diameter by 20-inch long 
316 SS flow section with the measuring 
cell at its opposite end (See Figure 5). 
Flow is side-arm in and out. 

Initially, system noise levels were 
irreducible from the desired control 
point, but are now removed. Time 
constants are 30 to 60 seconds for 
establishing measured signal. Usually, 
these problems are not insurmount- 
able, but definitely require cooperation 
between the manufacturer and user. 
Extreme care of equipment plus pro- 
tection of all parts of the system from 
tampering of any sort is necessary (by 


other than authcrized and fully-trained 
personnel). 


Guide to Use of Radioisotopic 
Instruments 


Keep these following seven points in 
mind when installing radioisotopic 
instrumentation measurements: 


1. Consult at least three competent 
manufacturers and outline your re- 
quirements to them. (Five companies 
now are actively engaged in this work.) 

2. Carefully choose the man (or 
men) who will make the final selection. 
Only one man should be given full 
responsibility for supervision of in- 
stallation, for initial calibration in co- 
operation with the manufacturer, for 
final operation and maintenance, and 
for obtaining wipe tests and leakage 
tests on all radioisotope sources. 


3. State the minimum to maximum 
mass of material on which measure- 
ment surveys are to be made and the 
rates, plus the temperatures, pressures 
and flow rates under which these con- 
ditions will be associated. If you are 
going to measure density, state the 
specific change per change in degrees 
of temperature. 

4. Clearly understand the accuracy 
of measurement desired, since for 
limits of +2% of total range (which 
can be as narrow as 0.0500), the total 
amount of radioactive source is critical 
and should normally be limited to 50 
to 100 millicuries — certainly not over 
500 millicuries. 


5. Once you have selected the re- 
quired radioisotope source, determine 
the physical location of the measuring 
system. The amount of lead shielding 
and its fabrication will then be deter- 
mined to give, as in our installations, a 
maximum limit of 5 milliroentgens per 
hour radiation at any point on its 
surface. The Atomic Energy Commis- 
sion principally controls licensing and 
use of radioisotopes. Refer to US 
Atomic Energy Bulletin AECU-2967 
“Radiation Safety in Industrial Radio- 
graphy with Radioisotopes.” As of 
July, 1958, only 6 states — California, 
Connecticut, Massachusetts, New York, 
Pennsylvania and Texas — had estab- 
lished codes for Radiation Control. 


Safety Factors 


Three fundamental principles are 
involved in controlling exposure of 
the bedy to gamma radiation from 
radioisotope sources — time, distance 





and shielding. AEC suggests 300 milli- 
roetgens as a permissible weekly ex- 
posure; so our equipment is shielded to 
give 5 milliroetgens per hour. Thus, 
the body in direct contact with a device 
would be limited to 60 hours in one 
week. Obviously, such contact will 
never occur. However, with this pro- 
tective shielding, our measuring sys- 
tems as used on three different flowing 
media all weigh above 500 pounds 
each. These are on respectively three- 
inch, six-inch and ten-inch pipes; so 
you can see that supporting structures 
must be rugged, and yet convenient 
of access for calibration and replace- 
ment if required. 


6. The rates at which measurements 
are to be made on final indicators, 
recorders or alarms is very important. 
Noise levels within the radioisotope 
source itself in random radiations plus 
instability bands of electronic equip- 
ment must be carefully considered. 
Using automatic temperature compen- 
sation and circulating liquids normally 
held to +2°C at rates of 40 gallons 
per minute still results in a 1% of total 
scale noise band. Thus, all other com- 
ponents must be in perfect balance 
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to give an overall +2% of range of 
repeatable instrument response. 

7. Initially, management must be 
sold the idea that radioisotope instru- 
mentation is a very useful process aid 
and one not to be feared but respected. 
It is not inexpensive equipment; it 
requires competent well-trained per- 
sonnel in each individual installation. 
After initial installation, there must be 


sympathetic understanding and con- 
tinuity of follow-up in removing any 
final deficiencies. These usually will be 
a minor but very exasperating part of 
the overall job of obtaining a sound 
package that will justify its existence. 
Once properly tuned in, the radioiso- 
tope instruments have proved distinctly 
superior to human technicians no mat- 
ter how numerous or well trained. 





Students Study Computer Techniques 


The Electrical Engineering Depart- 
ment at Texas A&M College is help- 
ing its EE students toward modern 
careers in systems engineering by a 
liberal exposure to computer and sim- 
ulation techniques. They have de- 
signed and built their own low-fre- 
quency analog computer in a program 
made possible by Texas Engineering 
Experiment Station, the Atomic En- 
ergy Commission and Westinghouse. 


AEC’s aim is to incorporate nuclear 
reactor theory into graduate and un- 
dergraduate study. The EE department 
designed and built a flexible nuclear 
reactor simulator with funds from 
AEC. It forms an analog model ca- 
pable of simulating a complete circu- 
lating-fuel nuclear power system from 
reactor to steam turbines. 


Photo shows professor E. N. Roots, 


who heads the Computer Technique 
Research Project, using their AEC re- 


actor simulator (center) to demon- 
strate phase shift in a control system. 
Results are recorded on a Moseley 
X-Y plotter (left), process variables 
read out on two Varian stripchart re- 


corders (center), and voltage indicated 
on the Kintel digital volemeter (right). 
The simulator also has been used for 
studying transient response and fre- 
quency response. 


March 1960, Vol. 7, No. 3 63 





MAINTENANCE LOG NO. 58 





Instrument Facilities 


in Canadian Pulp and Paper Mills 


ISAJ Reports a survey by the Process Instrumentation Committee, 


Technical Section, the Canadian Pulp and Paper Association 


What do the instrument de- 
partments of Canadian pulp and 
paper mills consist of? How 
many men do they employ? 
What are the qualifications and 
responsibilities of these people? 
How many instruments is each 
man expected to care for? What 
shop facilities, equipment and 
records are in use? 


To answer these and many 
similar questions, the Process In- 
strumentation Committee, Tech- 
nical Section, the Canadian Pulp 
& Paper Association sent out 
questionnaires to all Canadian 
mills, The following ISAJ report 
excerpts and summarizes what 
they learned. We are sure all 
ISAJ pulp and paper mill read- 
ers will be eager to compare 
their own instrument depart- 
ments to these statistics. And 
the report is at least an approx- 
imate yardstick by which instru- 
mentmen in other industries can 
check out their facilities. 


Why a Survey? 


IN THEIR FIRST meeting, Janu- 
ary, 1957, the Process Instrumentation 
Committee had little to start with ex- 
cept questions. Their avowed purpose: 
1. To aid the pulp and paper industry 
to achieve sound and economical in- 
strumentation; 2. To assist interchange 
of instrument application knowledge 
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within the industry. Having thus stated 
why, they were faced with how: they 
needed factual knowledge about the 
instrument departments through whom 
and to whom their aid was to be chan- 
neled. 

So, out went questionaires to almost 
100 major Canadian mills. Fifty-eight 
replies came back (60%), from which 
the Committee published (June, 1959) 
a 31-page report. This survey, doubt- 
less one of the most complete and re- 
vealing ever made on instrumentation 
in any major industry, has provided 
the Committee with an _ accurate, 
realistic overall picture of industry 
instrumentation as it exists, plus a 
good idea of its present trends — a 
splendid basis for Commmittee pro- 
ject planning. 


What the Tables 
Tell About Facilities 


Table I summarizes the most sig- 
nificant data concerrting overall in- 
strument department facilities and 
manpower. Note that statistics are 
listed in order beginning with mill 
No. 1, the largest instrument user 
(3000 instrument units), to mill No. 
58, the smallest instrument user with 
only 5 units. These 58 mills represent 
a true industry cross section, from a 
giant 1720 ton/day newsprint mill to 
a 21 ton/day specialty paper maker. 

The questionaire defined an “in- 
strument unit” as a controller (record- 


+ 


ing or indicating), a single-pen re- 
corder or indicator (each pen of mul- 
tipen recorders counts as one unit), a 
transmitter, a valve positioner, or a 
valve motor. Pressure gages under 6 
in. diameter, and stem and bimetallic 
dial thermometers were not counted. 

One of the most revealing columns 
(Table I) is that headed “Instrument 
Units per Ton.” It is obvious here that 
the number of instruments needed to 
produce a ton of product varies wide- 
ly with the kind of product, which is 
brought out by Table II. As might be 
expected, specialty paper mills use 
330% more instrumentation per ton 
than do newsprint mills. 

And when talking instrumentation, 
CP&PA is dealing with really signifi- 
cant money—$23 million of installed 
equipment in only 60% of their 
mills, not including control valves. 
Note that four mills each have over 
$1 million invested in instruments. 
These replacement values were calcu- 
lated at $450 per unit, an average fig- 
ure arrived at by a committee survey. 

The 7th column (Table I) shows 
the total personnel for each instru- 
ment department. However, the full 
report breaks down into classes of 
jobs, as shown in Table III. Here, 4th 
and Sth class mechanics are classified 
by most mills as “instrument helpers”. 
Department supervisory authority 
(not shown) rests with the following 
men: Control Superintendent — 7 
mills; Plant Engineer—19 mills; Me- 
chanical Superintendent — 7 mills; 








Table I, (Right). Compilation of 
the most significant facts on in- 
strumentation in Canadian pulp 
and paper mills. 


Code to Products Made: 


A—sulphate pulp 
B—bleached ditto 
C—sulphite pulp 
D—bleached ditto 
E—kraft pulp 
F—groundwood pulp 
G—dissolving cellulose 
H—specialty papers 

I —newsprint 

J —wrapper 

K—kraft board & paper 
L—corrugated board 
M—hardboard 


Steamplant Superintendent—3 _ mills. 





n|—| MILL CODE NUMBER 


| 
| 


w 


5|=|=|~9\4|« 


PRODUCT 
(SEE CODE) 


TOTAL INSTRU- 
MENT UNITS 


DAILY 
TONNAGE 
INSTRUMENTS 
UNITS/TON 
REPLACEMENT 
$ VALUE OF 
INSTRUMENTS 


~ | 430 6.97 | 1,350,000 


"2941 | HEFC 
IKE 


2367 


2000 | WFC | 1138 | ‘1.76 


1793 | DG 


1340 | HIF 


655 | 4.58 | 1,350,000 | 1 


; 1850 | ICF 1720 | 1.07 


~|_6.93 | 1,323,450 
730 | 3.20 | 1,065,150_ 
900,000 


425 


255 7.1 806,850 


967. 1.39 


1220 1D 
_1204 | D 
1200 A 


1200 | D 


T2008 — 
“1200 13 
“1120 1CM_ 


1225 0.99 ‘549,000 
275 | 4.38 | 541,800 
175 | 6.85 
350 3.42 


| __ 540,000 
687, «1.74 
830 1.45 
1045 (1.07 


540,000 _ 
__ 540,000 _ 
504,000 


825,500 


1100 


~ 1036 _ 
1025 

~ 940 
~ 900 


IFC 


IFC 


ICF 


640 (1.72 
- “3039 | CDBF 730 1.42 
f 700 1.48 
~ 400 2.56 
1FIC |= 897~—«*1:-.05 


495,000 
467,550 
466,200 
461,250 
423,000 
405,000 _ 


TOTAL NO. 
OF PERSONNEL 


1 


1 


540,000 


INSTRUMENTS 
PER MAN* 
SCHEDULED 

MAINTENANCE 


“| 8 


No 


Part. 225 


~— | 160 | 160 


INST. DEPT. AREA: SQ FT 


_| 540 * T 
| 700 | 700 1544 | 0. 
“420. Yes 153. 728 | 670 | 1548 
237 | Yes || 
500 — z 

116 Yes _ 


| 552 960 1632 
"| 299 | Part. || 264 | 


7534 


STORAGE 
SHOP AREA 
PER INSTR 


540 | 1170 


104 675 +857 _ | 0.28 
—— 7 4507 450 | 0.22 
“0.52 
“512. 512 1288 | 0.28 
— | —j| 052 | — 
“450 | 450 | 1125 | 0.37 
—— | 451 | 451 | 0.38 
~ 320 | 0.13 
no data given 
90, 472, 634 
370 | 1142 
100 391 606 


0.39 
0.31 
0.35 
0.21 


_ 60 
~100 


88 


168 | 234 402 
90 | 121 
100 | 156 


160 
858 


480 


100 | 750 _ 


211 
316 
950 
160 


~ 1426 


0.12 
0.15 
0.73 
0.17 
0.95 


It seems that whether authority is 
given to Control Superintendents or 
to Plant Engineers depends on what 
management thinks is more impor- 
tant — process control or instrument 


1020 (0.87 
IFC (1160 (0.77 
1K | 778 ~—«*1:.13 
1ECH 1010 0.84 
836 AB —-570_~—*1:«.47 
825 | IFM | 610 ‘1.35 
750 | 1FC | 400 ‘1.87 
715 | 1CF | 627 (1.14 
709 ICFH 4261.66 
675 | CD | 275 ~—2.46 
_ 640 |G 4401.45 
633 LM (190 3.33 
620 IFC | 385 —*1:.61 
600 |G —245| 2.45 
~ 563 | K 270 2.09 
550 IFM 550 1.00 
550 ‘IFC 800 0.69 
~ 500 A — | 
500 IFC | 780 0.64 
500 IFC 710 0.70 
498 IFC | 390 —=—*1:.28 
477 | \FC 860 0.55 
45 «6 220 2.02 
420 D 215 (1.95 
400 IFC | 400 1.00 
389 GD | 240 1.62 
342 | IFC 2201.55 
318 IFC 410 0.77 
317 IFC. —s710_—s0..45 
304 IFC —«460-—O0«.66 
304 CH 170 | 1.79 
300 B 200 1.50 
232 ‘IFC 470 0.49 
175 |4 | 20 | 835 
165 IFC | 495 0.33 
56. 15) F 97 | 1.56 
37 || iW y 
si; $5 if 39 


*Instrument engineers, where employed, are not included in this calculation: 


1 
1 1.00 
0.75 
0.51 
0.72 
0.39 
0.25 
0.50 
0.28 
0.81 


~ 1200 
757 


180 

99 
108 
200 

72 
200 
160 


120 900 
658 
432 
600 
322 
180 
360 
198 
550 
486 
155 155 
"325. «450~=«~CO«SO—SC«*d1i:25 
~~ 810 
356 
594 
540 
300 
702 
540 
496 
652 
2400 
248 
450 
432 
200 
180 
416 
530 
144 
80 


405,000 
393,750 
382,500 
377,400 
371,250 
337,500 
321,750 
319,050 
303,750 


_900_| 
|) S73 _| 
"850 


~ 120 


522 


20 
maintenance. “i 

In most mills, too, responsibility for 
maintaining different types of instru- 
ments is decided by the type: electri- 
cal departments maintain all instru- 
ments measuring electrical variables 
(electric power), while the instrument 
department maintains all process in- 
struments, including those that are 
electrical or electronic. The mainten- 
ance responsibility cut-off point for 
other trades is the instrument panel. 

Note (column 9, Table I) that 
38.6% of the 58 mills responding 
have scheduled maintenance (“yes”), 
15.8% schedule maintenance for on- 
ly part of their instruments (“part”), 
and 45.6% of the mills do service on 
a “breakdown” or “demand” basis only 
(“no”). 


~ 7120 240 | 450 
"gs 58 | 210 
& o 558 
~200 110 
' 100 
432 
450 
495 
294 
890 
160 
450 
432 
120 
180 
320 
380 
144 


~ 230 
~ 200 
~ 270 


6 
7 
9 
3 
3 
5 
4 
4 
3 
2 
8 
3 
4 
. 
5 
5 - — - 
5 = 
4 
41 4 7 
42 7 
43 3 
44 3 
45 5 
46 : 
47 2 
48 3 
49 5 
50 5 
51 1 
52 2 
53 2 
54 1 
55 1 
1 
0 
0 


214,650 
200,250 
189,000 
180,000 
175,050 
153,900 
143,100 
142,650 
136,800 
136,800 
135,000 
104,000 
78,750 
74,250 
67,950 
8,100 
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How Much Can One Man Do? 


For most ISAJ readers, certainly for 
our technician readers, column 8 
(Table I), headed “Instruments per 
Man,” will be most interesting—and 
controversial. First striking fact is the 
tremendous variation as between mills 
on what they expect each man can 
do. Mills #’s 10 & 11 have assigned 
600 instruments per man; other mills 














NUMBER OF INSTRUMENT UNITS PER TON 
MINIMUM AVERAGE ee 


PRINCIPAL END PRODUCT MAXIMUM 


3.62 


Specialty Papers 8.35 0.86 3.95 





4.38 1.42 2.58 2.21 


Bleached Sulphite Pulp 


Table II, (Right). The number of 
instruments per ton of product 
varies widely with the kind of 
product. 


Bleached Sulphate Pulp 6.97 1.47 2.71 1.86 


Dissolving Cellulose 7.10 1.45 3.15 


Newsprint 3.20 0.33 1.13 
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CLASSIFICATION 

intr’t Engineers 

Insr’t Engineers Part time 
Instr’t Foremen 

Instr’'t Mechanics Ist Class 
Instr’t Mechanics 2nd Class 
Instr’t Mechanics 3rd Class 
Instr’t Mechanics 4th Class 
Instr’t Mechanics 5th Class 
Trainees or Apprentices 
Not categorized 


NUMBER OF PERSONNEL 


104 Table III. 





17 
7 


34 
Break- 


32 down of instrument 
14 department person- 
18 nel in the 58 mills. 
40 
18 
13 











Total 





297 








41 & 49) allocate only 71 and 
63 to each mechanic—a ratio of al- 
most 10 to 1! Apparently the largest 
instrument users expect the most 
from their men; the first five mills 
(Table I) average 366 instruments 
per man; the last five (#’s 52 to 56) 
average only 174 per man. Surely, 
such a divergence of work load can- 
not be accounted for solely by in- 
creased efficiency of organization, 
equipment and training found in the 
larger departments. 


(+#’s 


How Much Space Does It Take? 


Certainly, the second most interest- 
ing set of data are those concerning 
the square feet of shop area per in- 
strument unit (last column, Table I). 
And again the variation between 
mills is unbelievably great: Mill #11 
has only 0.13 sq ft per instrument, 
while Mill #43 has 1.8— a ratio of 
almost 14 to 1! Here the five largest 
instrument users (#’s 1 to 5) average 
0.22 sq ft/unit, while the smallest 


five (3's 51 to 55) average 0.82 sq ft/- 
instrument. Evidently the larger de- 
partments can effect important eco- 
nomies in shop space. However, the 
average square feet per instrument 
works out to 0.54, almost exactly the 
figure recommended by John W. 
Fulton (p. 46, ISAJ 10/59). 

Only four small mills have no in- 
strument shop. Ninety four percent 
keep spare parts in the instrument de- 
partment itself; 62.4% have addi- 
tional stores in the general mill store- 
room. 


What Equipment Is Required? 


An extensive part of the original 
questionaire and report concerned the 
exact office and shop equipment in 
use. These data are interpreted in the 
bar graphs of our Table IV. The fre- 
quency with which the mills report 
possession of these various equip- 
ments can be used as a guide to their 
relative importance in a well equipped 
department. Evidently, pressure cali- 





PRESSURE STANDS — 


PERMANENT CALIBRATION EQUIPMENT 
91% 
83% 


SHOP SERVICES AND EQUIPMENT 
64% 
84% 
63% 
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brations predominate, followed by 
electrical testing and temperature cal- 
ibration, in that order. 

We are surprised to see that more 
shops are supplied with compressed 
air than are piped for water; and that 
the great majority of departments 
(84%) have found libraries a valua- 
ble aid in good maintenance practice. 


What About Training? 


The occurance, form and method 
of instrumentation training being of- 
fered in Canadian mills was reported 
in detail. Only 21 mills have an edu- 
cational program, 2 have a partial 
course, while the majority (35) have 
none. In most programs, the depart- 
ment’s senior member is the trainer. 
Ten mills feature lectures by other 
qualified mill people, on processes as 
well as instrumentation. Men from 50 
mills have attended courses by equip- 
ment suppliers, and 28 make use of 
correspondence courses. Two mills re- 
port scheduled study periods on com- 
pany time. However, in all but 12 
mills, process operators are left com- 
pletely uninstructed about the “little 
black boxes” that are supposed to help 
them do their jobs! 

The full Process Instrumentation 
Committee report gives much more 
extensive and detailed information 
than space allows ISAJ to reproduce 
here. The report includes the full form 
of the questionnaire sent out, a sug- 
gested form for instrument data record 
keeping and a very useful recommen- 
dation for the establishment of a pulp 
or paper mill instrument department. 





ISAJ thanks A. W. Rowe, process engi- 
neer, New Brunswick International Paper 
Co., for bringing this report to our atten- 
tion; and R. A. Ross, assistant Executive 
Secretary, Technical Section, Canadian 
Pulp and Paper Association, for assistance 
in preparing this article. 





Table IV. The relative need for 
various facilities is brought out 
by this bar graph. 








Stability of Rhenium/Tungsten 


Thermocouples 


in Hydrogen Atmospheres 


by JOHN C. LACHMAN 
Aircraft Nuclear Propulsion Department 
General Electric Company, Cincinnati 
and Dr. F. W. KUETHER 
Minneapolis-Honeywell Research Center 
Hopkins, Minnesota 


Demands for high temperature 
materials, particularly in rocket, 
missile and nuclear fields, has 
spurred an intensive search for 
reliable means of temperature 
measurement to 4000°F (2200°C). 
Existing thermocouples like pla- 
tinum /rhodium types are limited 
in their temperature range and 
lose accuracy in reducing atmos- 
pheres. Existing optical meth- 
ods suffer errors at these lofty 
temperatures from such factors 
as sighting through glass, or 
through vapors from volatile 
materials. 


Thermocouples of refractory 
metals — rhenium, molybdenum 
and tungsten—seem most prom- 
ising for this problem, especially 
now that rhenium wire is com- 
mercially available. 


ISAJ herewith presents the 
latest findings on the stability of 
rhenium/tungsten thermocou- 
ples in hydrogen from original 
research at General Electric's 
Aircraft Nuclear Propulsion De- 
partment. Next month, we will 
report on the stability of these 
thermocouples in vacuum, based 
on work at the Minneapolis-Hon- 
eywell Research Center. 


RESEARCH AIMED at the discov- 
ery and development of reliable high- 
temperature thermocouples has been 
in progress at the General Electric 
Aircraft Nuclear Propulsion Depart- 
ment for nearly three years. As a re- 
sult, a thermocouple of unalloyed 
rhenium and tungsten (suggested by 
studies at Battelle Memorial Insti- 
tute’) was accurately calibrated and 
applied to a wide variety of applica- 
tions.* Response to the published re- 
sults of this work highlighted an im- 
mediate need in science and industry 
for high-temperature sensing devices 
and the potential of rhenium/tungsten 
thermocouples for general use was ap- 
parent. The widespread acceptance of 
rhenium/tungsten depended on the 
availability of direct-reading instru- 
ments, compensated leadwires and 
other accessories required for efficient 
use of any commercial thermocouple. 
The feasibility of developing such 
items for rhenium/tungsten depended 
largely on its stability, i.e., the ability 
to develop a reproducible thermal emf 
under normal cyclic conditions. 

Even in their normal operating en- 
vironment (oxidizing), common ther- 
mocouples, such as iron/constantan, 
Chromel-Alumel and platinum/rhodi- 
um types, alter their thermoelectric 
characteristics, particularly after long 
exposure to temperatures at the upper 
end of their operating ranges. How- 
ever, the shifts in thermal emf that 
occur usually are of low magnitude 
and do not seriously impair operation- 
al performance unless extreme accur- 
acy is required over a wide tempera- 
ture range. So, a certain amount of 
instability must be anticipated for 
most thermocouples; but the effect of 
this on their usefulness should be 

4Superior numbers refer to similarly 


numbered references at the end of this 
paper. 


measured by the extent to which it oc- 
curs. 

Thus we expected from the behav- 
ior of these common thermocouples 
that rhenium/tungsten probably 
would be subject to shifts in thermal 
emf when subjected to the high tem- 
“peratures required for its use. It was 
of primary importance to determine 
their degree of instability, for this 
would be a significant factor in con- 
sidering whether or not further devel- 
opment was warranted. Accordingly, 
GE-ANPD conducted studies with this 
objective during the past year. The 
fact that these thermocouples using 
refractory type metals would be lim- 
ited to application in protective en- 
vironments created an interest in their 
stability for both reducing atmos- 
pheres and vacuum. Since at GE- 
ANPD our principal application of 
rhenium/tungsten would be for tem- 
perature measurements under strongly 
reducing conditions, our initial exper- 
iments were done in hydrogen atmos- 
phere. This report describes the ex- 
perimental arrangement used for this 
work and presents a discussion of our 
results and conclusions. 


Experimental Apparatus 


Stability experiments at GE-ANPD 
were conducted in a vertical, high 
temperature tungsten-resistance type 
furnace which provided a constant 
temperature zone approximately 6 
inches deep and incorporated a closed- 
end molybdenum tube that served as 
the heating chamber. After removal 
of this molybdenum muffle for op- 
erations above 2100°C, the tungsten 
tubular element formed a work heat- 
ing zone where temperatures as high 
as 2700°C could be obtained. 

For stability tests, it was desirable 
to measure the thermal emf developed 
at a reference point of 1000°C before 
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Figure 1. This molybdenum con- 
stant temperature junction block 
eliminated need for a _ beaded 
junction. 


and after exposure to higher temper- 
atures. This meant that thermocouple 
junctions must be heated initially to 
1000°C in the “as received” condi- 
tion. To accomplish this, a small mo- 
lybdenum cylinder (1/2 inch diame- 
ter by 3/4 inch long) was used as a 
constant temperature junction block. 
A sighting hole, 3/16 inch in diam- 
eter and 1/2 inch deep, drilled in the 
center of the block, provided black 
body conditions for optical pyrometer 
temperature determinations. The ends 
of rhenium and tungsten wires were 
inserted in individual holes evenly 
spaced around the center hole. These 
wires were held in place by small 
tungsten pins designed so that their 


insertion resulted in a minimum 
amount of cold work on the thermo- 
couple components. This arrangement 
(Figure 1) eliminated the need for 
forming a conventional beaded junc- 
tion and the possible effects of this 
fusion process on the basic thermo- 
electric properties. Additional ad- 
vantages were found in the elimina- 
tion of special high-temperature insu- 
lators and the fact that the constant 
temperature block could be suspended 
in the furnace hot-zone by the ther- 
mocouple wires. Due to this latter 
feature, additional suspension rods 
were not required and heat removal 
by conduction was minimized. Of 
course, for successful application of 
this system, it was essential that the 
junction block be at a constant tem- 
perature; but isothermal requirements 
were assured by the small cross-sec- 
tional area of the molybdenum cylin- 
der and ideal heating conditions. 
The experimental thermocouple 
wires were brought out of the furnace 
through insulated packing glands in 
the furnace cover, and the cold junc- 
tions maintained at O°C in an ice 
bath. A high precision potentiometer 
measured emf while hot junction 
temperatures were measured with an 
optical pyrometer calibrated with a 
Bureau of Standards certified tung- 
sten-filament light source. To judge 
the relative accuracy for the tempera- 
ture measurements, the thermal emf 
was always measured 6 to 8 times 
over a narrow temperature range 
+25°C). Graphical plots for meas- 





TABLE I: CHRONOLOGICAL ORDER OF THERMAL EMF 
MEASUREMENTS 





1000°C |1500°C 


1(30)* |} 2 (15) 
3 (20) | 
5 (15) | 
7 (15) | 


| 4(15) 


9(15) | 10(30) 


12 (60) 
| 14 (120) 
| 16 (240) 


18 (30) 
20 (60) 
22 (120) 
24 (240) 


26 (60) 
28 (120) 


11 (15) 
13 (15) 
15 (15) 


17 (15) 
19 (15) 
21 (15) 
23 (15) 


25 (15) 
27 (15) 
29 (15) 
31 (15) 


33 (30) 
35 (20) 
36 (20)' 


38 (15) 40 (15) 


39 (15) 





1600°C |1800°C |2000°C | 2100°C | 2200°C |2300-2350°C 


30 (240) 


41 (15) 


32 (240) 


34 (240) 
37 (240) 








‘Number in parenthesis is time in minutes at the indicated temperature 


After coolicg to rcom temperature 
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urements made at 1000°C and 
1500°C by this technique showed that 
the data fell on a straight line with a 
surprisingly small error of +2°C. 


Experimenta! Procedure 


Our first step was to determine the 
thermal emf generated when the ther- 
mocouples were initially heated to 
1000°C. This was followed by heat- 
ing to successively higher tempera- 
tures for varying periods of time. Each 
such excursion was followed by cool- 
ing and measuring the temperature 
change necessary to generate the ther- 
mal emf originally produced by 
1000°C. Stability was then expressed 
as the AT required to produce an ar- 
bitrarily chosen emf. For example: If 
initially at 1000°C a thermocouple 
produced an emf of 16.037pv, but 
after thermal cycling to a higher tem- 
perature this emf was developed at 
1010°C, then the expression of sta- 
bility showing this change would be 
AT = +10°C. As a final step after 
the exposure to 2300°C, measure- 
ments similar to those taken at 
1000°C were completed at 1500, 1800 
and 2000°C to ascertain the degree 
of stability in the temperature regions 
of greatest interest for intended use 
of rhenium/tungsten thermocouples 
The sequence of thermal cycles fol- 
lowed during these experiments is 
listed in Table I. 

Note that the tests described here 
were made over a six-week period 
necessitating frequent cooling to room 
temperature. Also, removal of the 
molybdenum muffle for high temper- 
ature Operation introduced the possi- 
bility of thermocouple contamination 
by vapors that might be emitted from 
the various furnace components 
(tungsten from the heating element, 
molybdenum from the heat shields, 
zirconium and impurities from the re- 
fractories, etc.). If this contamination 
occurred along the wires in an area 
of temperature gradient, then the 
thermal emf could be affected. In ef- 
fect, these two factors simulated con- 
ditions that would be encountered in 
high temperature measurement appli- 
cations and added significance to the 
results described below. 


Conclusions 

The detectable shifts in thermal 
emf that were noted at 1000°C dur- 
ing this study are listed in Table II 
with the more significant changes 
shown graphically in Figure 2. 





The first detectable shift noted at 
1000°C was -4°C following heating 
at 2000°C for 5 minutes. This shift, 
which increased to -7°C after a 240 
minute heat treatment at 1500°C, we 
attributed to stress-relief and/or re- 
crystallization. The next shift, +11°C, 
was not observed until after heating 
at 1800°C for 60 minutes. The mo- 
lybdenum work chamber was removed 
prior to this 1800°C cycle to prepare 
for extended heating at higher tem- 
peratures. Since the same AT 
(+11°C) was observed after subse- 
quent exposure to 2000°C and 
2100°C for 240 minutes, we believe 
this shift really was the result of al- 
tering the mean radiant temperature 
of the temperature measurement 
sighting hole by removal of the muf- 
fle. At Data Sequence 35, following 
2200°C for 240 minutes, AT was 
+6°C. After cooling to room temper- 
ature and reheating to 1000°C, a 
striking shift of +29°C was found. 
We do not know the reason for this 
behaviour. We observed a continued 
shift in the same direction to +35°C 
after heating at 2300°C for 240 min- 
utes. 

The total thermal emf shift for 
rhenium/tungsten thermocouples was 
less than 4% at 1000°C, and then 
only after exposure to 2200°C and 
2300°C. Our final measurements 
made at 1500, 1800 and 2000°C 
(Data Sequences 39, 40, 41) showed 
that the shift decreased in magnitude 
upon reheating to these higher tem- 
perature levels. It was +22°C (1.5%) 
at 1500°C and not detected at 
2000°C. We believe that the instabil- 
ity observed during these tests was 
due either to changes in chemical or 
physical properties that affected the 
thermal emf of rhenium or tungsten, 
or to the addition of impurities by the 
furnace in which the thermocouples 
were heated. This latter conjecture 
was tO some extent eliminated by 
post-test chemical analysis of the ex- 
perimental wires which showed that 
only slight changes in impurity con- 
tent could be found between the orig- 
inal wires and those subjected to heat- 
ing during the test. Although we felt 
these slight differences would have a 
negligible effect on thermal emf, a 
more thorough study would be re- 
quired to firmly establish this conclu- 
sion. 


Application Notes 


The degree of instability for rheni- 
um/tungsten thermocouples found in 





TABLE Il: 


STABILITY OF RHENIUM/TUNGSTEN 


THERMOCOUPLES AT 1000°C 





1000°C 
Data 
Sequence Sequence 
No. | No. 


4 é 
17 aan 
29 28 
31 30 
33 32 


a. oe 
38 37 





High Temperature Exposure pul 
Temperature 
Cc 


2000 “5 
1500 
1800 60 
2000 
2100 
35 34s 
2200 
2300 


Stabe. 
Time, min 


240 


240 
240 
240 


240 — 
240 








*After exposure to 2200°C (Data Sequence 34) followed by cooling to room temperature and returr 


1000°C 


1 to 





this study would not detract seriously 
from their application as a tempera- 
ture measurement device within their 
useful temperature range. The shift 
in thermal emf at 1000°C that oc- 
curred after exposure to 2200°C and 
2300°C is not as serious as it might 
first appear. Persons using these ther- 
mocouples at higher temperatures us- 
ually would not be concerned with 
accuracy at 1000°C and, of course, 
this large error would not occur for 
the user who confined his measure- 
ments to temperatures below 2200°C. 
Therefore, we concluded from this 
work that rhenium/tungsten thermo- 
couples, at least in hydrogen atmos- 
phere, possess adequate stability for 


the vast majority of potential applica- 
tions, and in this respect are capable 
of further development as a commer- 


cially available temperature sensing 


device. 
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A Fast Sampling Valve 
for Gas Chromatography | 


by F. W. KARASEK and B. 0. AYERS 
Phillips Petroleum Company 
Bartlesville, Oklahoma 


When their studies of closed- 
loop process control revealed a 
need for fast analyzer response, 
Phillips engineers designed a 
pneumatic actuated sampling 
valve for gas chromatography 
capable of four years’ operation 
without leak or malfunction. 


OUR FIELD TESTS and analog 
simulation studies on the use of sam- 
pled data both showed that analyzer 
time lag must be minimized. Our field 
experience revealed also that chroma- 
tographic analyzer usefulness would be 
greatly extended by instruments of 
more versatility. 

Our first step was to upgrade the 
design of commercially-available an- 
alyzers to the required performance 
level. Design criteria were speed of 
response, construction simplicity, ap- 
plication, versatility and operational re- 


liability. 


Diaphragm Sampling Valve 


In developing this valve, we aimed 
specifically for high-speed operation 
(analysis cycles of one minute or less) 
and for simple adaptation to either 
single- or multiple-column configura- 
tions. 

For high-speed operation, the valve 
must meter accurately a small volume 
of gas or vapor in less than one second 
without introducing serious sample- 
packet distortion. High-speed opera- 
tion also imposes more serious Opera- 
ting strain on the valve. At a sampling 
frequency of one minute, it will op- 
erate 1400 cycles per day or over a half 
million cycles per year. Since the valve 
must be compatible with backflush 
columns and other multicolumn op- 
erations, it requires great flexibility in 
operation. These considerations indi- 
cated use of pneumatic actuation. Min- 
imum sample-volume and _ structural 
simplicity requirements lead us to 
choose a diaphragm valve. 

An electropneumatic switch, equiv- 
alent to a four-way solenoid valve, is 
required to actuate the valve and is so 
designed as to require minimum gas 
volume per operation. With this low 
gas consumption, operation of the 
valves with carrier gas is practical, thus 
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Figure 1. Plan views (upper) and 
sectional views (lower) of the 
pneumatic sampling valve. 


Figure 2. Chromatogram showing 
high-speed separation of Phillips 
hydrocarbon mixture No. 31. 48” 
of 1/8” dia-30% bis [2—(2 ethoxy 
methoxy) ethyl] ether 29.0 cc/ 
min of helium, 90° F, 14 psig head 
pressure. Sample: 0.05 ce Phillips 
hydrocarbon mixture 31. 
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making it unnecessary to provide in- 
strument air to the analyzer. 


How the Valve Operates 


The diaphragms operate in opposi- 
tion to close the ports on one side of 
the center plate while those on the oth- 
er side are open. Figure 1 shows the 
routing of the various gas streams for 
the two positions of the diaphragms 
(sectional views) and the six ports of 
the valve (plan views). 

Volumes are held to a minimum 
throughout, and careful planning of 
internal connections and assembly 
eliminates dead volumes. Minimum 
sample volume for the valve is 0.05 cc. 
Larger volumes are available readily by 
use of longer sample loops. 


System Versatility 


Valve design and operating char- 
acteristics are ideally suited to both 
high-speed and multiple-column oper- 
ation. This leads to practical improve- 
ments in process chromatographic an- 
alyzer performance. The most signifi- 
icant improvement for process control 
is that of higii-speed analysis. Small 
volume and minimum sample-distor- 
tion permit use of high-efficiency col- 
umns and fast-response detectors, much 
decreasing analysis time. For the sep- 
aration of Figure 2, a backflush column 
is used to remove all hydrocarbons 
heavier than isopentane. This requires 
two diaphragm valves (Figure 3). 
Initiation of the backflush operation 
easily can be changed by simple ad- 
justments from the programer. For the 
mixture of Figure 2, a slight valve-cam 
adjustment will remove isopentane on 
the backflush column, giving a sep- 
aration through normal butane in less 
than 35 seconds. 

Bar-graph data presentation is not 
practical for high-speed analysis, and 
is not essential to automatic control. 
More generally, a special program con- 
troller is required to extract data for 
a key sample component (or a ratio 
of key components) and to present a 
pneumatic signal to the control ele- 
ment. 

The ease with which pneumatic dia- 
phragm valves can be independently 
actuated and the speed at which they 
operate make them readily adaptable 
tO many multicolumn operations. 
Three-column three-valve arrange- 
ments (Figure 4) are important when 
the analysis must cover a wide boiling- 
point range or a combination of hy- 
drocarbons and permanent gases, since 





Figure 3. 
These two 
diaphragm 
valves were 
required 
for the 
high-speed 
chromato- 
gram of 
Figure 2. 
(Mounted on 
Perkin 
Elmer 
model 184 
analyzer.) 





both accuracy and analysis speed are 
improved. 


Performance 


Early performance and reliability 
tests of the valve appear good. Under 
bench-test conditions, it will operate 
more than two million cycles (equiv- 
alent to four years) without leakage or 


other malfunction. Additional high- 
speed and multicolumn operation tests 
now afe in progress. 

These results. show what important 
gains can be realized through careful 
planning from project knowledge and 
proper application of technical talent 
to the design of advanced instrument 
components. 
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Figure 4. Use of pneumatic diaphragm 
sampling valves for multicolumn operation. 
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Instrument Education Experiments: No. 3, No. 4, & No. 5 





Demonstrating Instrument 


and System Response 


by PETER L. BALISE (Member of ISA) 
Associate Professor of Mechanical 
Engineering 


University of Washington, Seattle 


The two preceding ISAJ In- 
strument Education Experi- 
ments” illustrate instrument re- 
sponse by showing systems 
which ideally obey the same dif- 
ferential equations. However, 
the response of actual instru- 
ments also should be observed. 


EXPERIMENT NO. 3: PRES- 
SURE GAGE RESPONSE 


A particularly simple and effective 
demonstration uses an ordinary Bour- 
don-tube pressure gage. 


Required Equipment: IEE No. 3 


The arrangement is shown in Fig- 
ure 1, A 100-psi air supply and 400- 
psi gage work well, but a 20-psi sup- 
ply and 30-psi gage can be used with 
short connecting piping. Any type of 
valve will throttle satisfactorily for the 
demonstration. 


Procedure 


With the throttling valve open and 
the gage reading zero, the quick-open- 
ing valve is opened, resulting in oscil- 


*For the first two experiments, and an ex- 
planation of this new ISAJ series, please see 
p. 48, February 1960 issue. You are invited to 
submit experiments which have proved effective 
in instrument education to Prof. Balise, above 
address 
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latory response of the gage. The step 
input is repeated, gradually closing the 
throttling valve; the response will 
clearly progress from underdamped, 
through critical damping, to a very 
overdamped behavior. Although this 
demonstration is simple, it is surpris- 
ingly effective for beginning students 
in instrumentation. 


EXPERIMENT NO. 4 
THERMOMETER RESPONS® 


The differential equations for ther- 
mal elements are a classic means of 
illustrating instrument or system re- 
sponse. The derivation is particularly 
useful in showing that a physical mass 
is not necessary to give second-order 
behavior, and how cascaded resistance 
and capacitance will indefinitely raise 
the order of the system. 


Required Equipment: IEE No. 4 


A thermocouple and recorder often 
are used in this demonstration, but an 
ordinary mercury-in-glass thermometer 
will serve. Although not as illustrative 
of modern instrumentation, such a 
thermometer has the advantage of an 
easily visualized resistance (the glass 
bulb) and a capacitance (the mer- 
cury). Temperature response experi- 
ments commonly employ a step in- 
crease with an oven or hot bath. But 
a step decrease to room temperature 
is easier and perhaps more effective 
in emphasizing to beginning students 
that a step input is mathematically the 
same in either direction. 


Procedure 


A thermometer with a range of sev- 
eral hundred degrees is placed in an 


air current produced by an ordinary 
electric fan, and the thermometer bulb 
heated (carefully!) with a torch. The 
students should form a line so that 
the first two or three can see the mer- 
cury. At successive signals from some- 
one with a watch, each person notes 
the reading and moves to the end of 
the line. The procedure must, of course, 
be previously organized regarding de- 
tails such as time intervals. After one 
or two practice runs, students can get 
a good set of data, becoming adept in 
noting instantaneous mercury posi- 
tions. 

Emphasize that the starting point is 
of no significance in determining the 
response, so inaccurate initial readings 
at the high temperature can be ig- 
nored. But, of course, the input (or 
“final”) temperature must be known 
and is easily found. Occasional read- 
ings that are in error or reported as 
missed do not affect the plot. Condi- 
tions may be changed to vary the time 
constant. However, it seems most in- 
structive to have the students deter- 
mine the time constant for a single 
test by several procedures, using the 
slope at different places on the curve, 
using the 63.2% point for several dif- 
ferent assumed starting temperatures 
on the same curve, and making a semi- 


log plot. 


A Second-Order System. The charac- 
teristic S-curve of the higher-order in- 
strument can be shown with the same 
thermometer in a tube or well. Suf- 
ficient lag may be desired to give a 
clearly flat initial response. The en- 
tire system must be at the same initial 
temperature. These conditions are met 
by inserting the thermometer in a tube 





filled with any powdered insulating 
material (which of course actually is a 
distributed resistance and capacitance), 
and bringing it to equilibrium in boil- 
ing water. The water is suddenly re- 
moved, and readings are taken, giving 
a clear S-curve response. 

A quantitative second-order experi- 
ment would employ a more nearly 
ideal system using a well whose time 
constant is separately determined, and 
a thermocouple or resistance ther- 
mometer, with a recorder. A second 
well can be added over the first, giv- 
ing the characteristic third-order re- 
sponse. 


EXPERIMENT NO. 5: LIQUID 
LEVEL PROCESS RESPONSE 


The importance of the process, and 
the fact that process elements behave 
ideally in the same mathematical way 
as measuring elements, should be em- 
phasized in instrumentation. Perhaps 
the clearest illustration is afforded by 
a liquid-level system. 

The demonstration can be 
with a step change in flow, but an 
arrangement with no flow also can be 
used for simplicity and to eliminate 
variations caused by disturbances in 
the water supply. Instead of a system 
in equilibrium being given a step 
change in input, the system starts 
at zero velocity with a deviation from 
the steady state, which the students see 


made 


from the equations will produce the 
same characteristic transient response. 


Required Equipment: IEE No. 5 


As shown in Figure 2, only tanks 
and valves are required. Dimensions 
are not critical; tanks one foot high 
with one-half square foot areas have 
been used because they are part of a 
process control analog. The capaci- 
tances are known from the tank areas, 
and average resistances for the valves 
are determined from flow vs. head 
measurements. Resistance depends on 
head because of the square-root rela- 
tionship, but the linear approximation 
is satisfactory for demonstration. 


Procedure 


Having filled the tanks, one quickly 
opens the outlet valve and records the 
level in Tank No. 2 vs. time. The 
level should be considered as approach- 
ing its steady-state value corresponding 
to zero input flow. A throttling valve 
and quick-opening valve can be placed 
in series at the outlet to insure a con- 
stant resistance for different tests. It 
is obvious that the middle valve is 
closed for a first-order system, and a 
third tank and valve are added for a 
third-order system. 


Analog Computer. Although it is not 
one of the simple, inexpensive de- 
vices with which we have been con- 





Airline pilots coming in for a 
landing in bad weather must 
know — fast and sure — exact 
cloud height over the airport, 
not only at the moment, but 
what highest, lowest or predomi- 
nant cloud height has been over 
the last 10 minutes. National Bu- 
reau of Standards, Data Process- 
ing Lab men, J. A. Cunningham 
and P. Meissner developed the 
cloud height analyzer shown 
(right) to provide this vital in- 
formation, fully automatically. 


A “ceilometer” calculates cloud 
height, by simple triangulation 
from the known baseline and the 
angle from which the modulated 
light is reflected by the lowest 
cloud down into the photocell. 


How High Is the Sky? 


Range of ceilometer is ground 
level to 10,000 ft. 

Cloud heights for the past 10 
minutes are stored in a small 
(100 word) magnetic drum mem- 
ory. Then, between each scan of 
the searchlight, the stored data 
are analyzed and answers 
brought out covering the last 10- 
minute period for remote dis- 
play and teletype transmission. 

Except for output switches and 
drum memory, equipment is 
fully transistorized for high re- 
liability. Analyzer frees trained 
airport and weather-station peo- 
ple for more important duties. 


By remembering data, this ana- 
lyzer provides pilots with critical 
cloud height information. 


QUICK 
OPENING 


Figure 1. Connection of pressure 
gage for response demonstration. 


Figure 2. Tank and valve arrange- 
ment of liquid level process for 
demonstrating first-and second- 
order system response. 


cerned here, the analog computer 
should be mentioned as the most ver- 
satile means of illustrating system re- 
sponse. By using network methods, 
even a 10-amplifier “desk-top” com- 
puter can show high-order response 
to various inputs under various initial 
conditions. While it has the disad- 
vantage of not being an obvious phys- 
ical system to the beginner, an analog 
computer can clarify in one demon- 
stration, aspects of system response 
that would otherwise require several 
class sessions. The computer is so im- 
portant in modern analysis that if one 
is available it should at least be dem- 
onstrated to all engineering students. 





Photo-Transistor Dip Control 


solves a sticky plastics problem 


by CHARLES B. ANDERMAN (ISA Member) 
Instrument Engineer 
Armstrong Cork Company 
Lancaster, Pennsylvania 


How would you control the 
droop of extruded plastic tubing 
so soft and tacky you could not 
touch it? Armstrong instrument 
engineers came up with an in- 
genious all-transistor photocell 
controller to do the job that has 
their production people applaud- 
ing. Here is novel instrumenta- 
tion that well might solve prob- 
lems in your own plant. 


The Dip Control Problem 


For several years, Armstrong Cork 
has made low-temperature insulating 
tubes, called “Armaflex,” which are 
tubular rubber sleeves used to cover 
water and refrigeration piping. This 
material is formed on a tubular ex- 
truder. Compounded and milled rub- 
ber is extruded from the machine as 
a continuous hot, tacky tube which 
requires a short air-drying period be- 
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fore any physical contact can be al- 
lowed. The tube is then further cooled 
and hardened by immersion in a water 
bath. Tubing diameter and wall thick- 
ness are determined by extrusion-die 
size and adjustment. Because dies must 
be accessible for these adjustments, it 
is impractical to extrude directly into 
the water bath. 

During this air-drying period, the 
tube droops down in a loop between 
the extruder and the water bath con- 
veyer (Figure 1). It is here that the 
problem of controlling the amount of 
dip or sag exists. Dip level control is 
complicated by several factors: Even 
when the variable-speed extruder is 
running at constant speed, changes in 
rubber compounding, and temperature 
changes in the heated dies and extru- 
der cooling sections, both cause minor 
variations in extrusion rate. And since 
the newly-extruded tubing is soft and 
plastic, any change in its dip level 
changes the weight and tension in the 
dip loop, and hence changes the tubing 
dimensions. Thus, particularly with the 
greater weight of thick-walled tubings, 
control of even minute changes in dip 
level is extremely critical to maintain- 
ing diameter and wall-thickness toler- 
ances. 


Figure 1. The 
“dip” of this loop 

<*> of sticky plastic 
tubing, just ex- 
truded from the 
tuber on the 
right, is sensed 
and _ controlled 
photoelectrically 
—without physi- 
cal contact. 





Tried and Found Wanting 


Manual Trials. Our first attempts at 
dip-level control used a manually-ad- 
justed variable-speed drive on the wa- 
ter-bath conveyer. But this proved to 
be almost a full-time job for the op- 
erator, and on some tubing sizes re- 
quired even a second operator. 


Pneumatics Tried. Our first efforts at 
automatic conveyer-speed control were 
based on dip-level measurements using 
an air-nozzle system such as is used 
commonly for edge guiding. Air pres- 
sure changes due to tubing level vari- 
ations were amplified and applied 
through a hydraulic servo to position a 
potentiometer in the speed-control cir- 
cuit of a Thymotrol drive. However, if 
the air jet lost contact with the tubing, 
this system could not “know” whether 
the tubing was above or below the 
control point, and so could not know 
whether to speed up or slow down the 
conveyer in order to restore correct dip 
level. Also, because the air jet could 
sense tube position only over a narrow 
range, this system could produce only 
very-narrow-band proportional control. 
At best, this pneumatic system contin- 
uously cycled the dip level up and 
down, and occasionally lost control en- 
tirely. 


Wide Range Approach. What was 
needed was a means of sensing tubing 
dip level over a wide range —at least 
several inches, and the capability to 
sense when the tubing was above or 
below the range of the sensing device. 

We considered capacitance plates for 
dip level sensing. But this idea was 
abandoned when our tests showed that 
the tubing dielectric constant was close 
to that of air. 

Another possibility was a photo- 
electric sensing system using large 
photocells to give varied outputs as 





varying areas were shaded by the tub- 
ing. However, this system soon evolved 
into too-complex circuitry due to non- 
linearity of the cell output signal, and 
the above- and below-range considera- 
tion previously explained. 


The Photo-Transistor Solution 


At this point, we learned from a 
manufacturer of computer compon- 
ents* that miniature silicon diode cells 
(as used on Vanguard rockets) plus 
transistorized amplifiers could give 
outputs up to 30 volts dc. These little 
cells solved our limited-space problem 
and enabled tubing-displacement meas- 
urement in 1/4” increments with com- 
plete linearity over a +2” range above 
and below the desired control point. 
And adjustment of individual potentio- 
meters in the output of each diode cell 
provided adjustable step-type propor- 
tional-band adjustment of a signal ap- 
plied directly to the control-tube grid 
of the existing Thymotrol conveyer- 
speed controller. Our one remaining 
problem was to get our sensing system 
to recognize direction when the tubing 
went out of the measuring range. 


Just at this time, Production de- 
manded a control for larger diameter 
tubing, which then presented serious 
manufacturing difficulties. Our pneu- 
matic-hydraulic controller proved com- 
pletely incapable of handling anything 
above a 1-1/2” diameter tube. Even 
efforts to run this material with a full- 
time operator on the manual rheostat 
preduced much off-gage scrap. Since 
these larger sizes of tube were pro- 
duced with a very “shallow” dip in or- 
der to reduce mass that would cause 
stretching, it was determined that our 
transistorized measuring system would 
be capable of measuring from the de- 
sired dip centerline to the horizontal 
position between tuber and conveyer. 
(The tube, of course, could not rise 
above this horizontal line.) If then, all 
phorocells were illuminated, the sens- 
ing system would indicate that the dip 
of material must be below the sensing 
elements. Hence, a mechanical relay 
was interposed, to be actuated when 
all cells were illuminated, to impress 
a large voltage on the Thymotrol 
grid and run the conveyer at full 
speed. Pots, photocells, amplifiers and 
the three power supplies were con- 
tained in a box 5-1/4” deep x 6” 
wide x 10” high, shown to the left of 


*Credit for this equipment goes to Navigation 
Computer Corporation, Philadelphia 


the tubing in Figure 1. The unit to 
the right of the tubing is the light 
box and lens system. The five low- 
er silicon cells were mounted on a 
rack to allow a variable dimension 
between top and bottom groups of 
cells, adjustable for the diameter of 
tubing to be run through the ma- 
chine. Calibration of Thymotrol grid 
voltage versus conveyor speed, shown 
in Figure 2, indicates an almost linear 
response over the speed range of the 
conveyer. The control signal from the 
photocell system was fed into the 
Thymotrol speed-control grid circuit 
as shown in Figure 3. This allowed 
full use of the manual rheostat for 
startup and gave the operator manual 
override of the control signal from 
the phoro-cell unit at all times. Ad- 
justment of the individual pots, which 
were accessible from the outside of 
the case, provided an effective meth- 
od for adjusting proportional response 
during the time of tuning the con- 
trol. Figure 4 shows the values used 
for adjusting the pots. The resultant 
output curve tended to be rounded 
off from the sharp step-changes ex- 
pected and looked much like the 
curve shown in Figure 5. 


Enthusiastic Reception 


Our first installation 
good results with very few startup 
difficulties. Ironically, our only prob- 
lems of any consequence occurred first 
in the magnetic relay, and second in 


produced 


Figure 3. 
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Figure 2. Thymotrol calibration 
curve. 


the light-source lamp and lamp hold- 
er. The first difficulty was a matter 
of exact adjustment of values to con- 
trol relay pull-in and drop-out. This 
voltage value appeared critical and 
required adjustment with aging or 
changing of the light-source bulb. The 
bulb itself caused the first production 
shut-down when it overheated and 
burned up its socket. The socket was 
altered to give better heat dissipation, 
but relay voltage-sensitivity continued 
to require replacement of light bulbs 
every week to ten days. 


The unit was enthusiastically re- 
ceived by the Production Department, 
since they could now produce large 
size tubing with a single machine op- 
erator to well within specified toler- 
ances. This they did by holding dip 
level within +1/8” of any desired 
point. Since this was much better than 


the pneumatic-hydraulic system could 
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POTENTIOMETER 
ADJUSTMENT 
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Figure 4. Adjustment of photocell outputs with cells shaded. 


do, even with small size tubing, it 
was immediately proposed to use our 
transistor unit for both large and 
small sizes as they were run on the 
machine. This presented only one 
problem. The smaller diameters of 
tubing were produced with a much 
lower dip height, which meant that 
the photo-cell system could not extend 
from the desired level position up- 
ward to the horizontal line between 
tuber and conveyer. Hence, although 
the tubing could go “out of range” in 
either the upward or downward di- 
rection, the controller would always 
“correct” the conveyer speed for a 
change in the downward direction. 
That is, the relay would pull in and 
produce a voltage signal which would 
speed up the conveyer. Obviously. if 
the shortening of the dip had oc- 
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curred, speeding up the conveyer 
would stretch or completely tear off 
the extruded tube. After some exper- 
imentation, Production found they 
could get good results by running the 
unit without its “out of range” pro- 
tection and by taking their chances 
on an occasional loss of control caused 
by unusual extrusion conditions. 


“Out of Range” Control 


Following the success of our initial 
unit, we were asked to provide sys- 
tems for other machines used for the 
same and similar products. We were 
unwilling to recommend additional 
units without providing “out of range” 
control in either direction. Knowing 
that such a system could be built using 
mechanical relays, we were still unwill- 
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ing to forego the cleanliness and neat- 
ness of circuitry (not to mention the 
space saving) that the transistorized 
system gave us. Further discussions 
with the original supplier developed 
a circuit which was completely tran- 
sistorized and capable of producing 
the desired results. 


Our final circuit is shown in Fig- 
ure 6. Three additional silicon diode 
photocells are used; one at each ex- 
tremity to trigger the proper “out of 
range” signals, and one in the center 
to shut off the large corrective signal 
when the tube has returned to the de- 
sired control point. The circuit (Fig- 
ure 6) operates as follows: Photo- 
transistors P1T, P2T, P3T, P4T, PST, 
P6T, P1B, P2B, P3B, P4B, PSB, and 
P6B, produce a voltage when light 
shines cn them. The voltage caused 
by this light is sufficient to cause 
transistors T1T, T2T, T3T, T4T, TST, 
T1B, T2B, T3B, T4B, and T5B, to 
conduct. The current from the trans- 
istors produces a voltage across the 
collector loading resistance which is 
adjusted by the resistance slider to 
produce a signal proportional to the 
distance from the center position. 
Voltages from the top bank of cells 
are separated by a condenser and op- 
pose voltages from the lower bank. 
With all photo-transistors illuminat- 
ed, the voltages are equal and opposite 
and the nét signal is zero. For exam- 
ple, when P1T is shadowed, the tran- 
sistor T1T ceases to conduct and no 
voltage exists across its collector re 
sistance. This has the effect of de- 
creasing the total voltage signal from 
the upper bank of cells, or increasing 
the relative voltage from the lower 
bank of cells. Hence, movement of the 
tube shadow in a vertical plane varies 
the signal voltage across terminals A 
and B, which is applied to the grid 
of the speed control tube in the G. E. 
Thymotrol drive. These output voltage 
changes affect the speed of the drive 
to correct for the change in level of 
the tubing dip. 


When illuminated, photo-transistor 
P6T produces a negative voltage on 
the base of T6T transistor and pre- 
vents its conducting. When the tub- 
ing shadow rises to the extreme top 
and covers PGT, transistor T6T is able 
to conduct and this eliminates the 
negative signal from the base of tran- 
sistor T8. When PST is unshadowed, 
it causes TST to conduct and places a 
positive voltage on the base transistor 
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Figure 6. This final dip-control circuit incorporates extra 
top and bottom photocells to trigger “out-of-range” signals. 


T8. This causes T8 to conduct which, 
in turn, places a positive signal on T9 
base, causing it to conduct, thereby 
feeding back a positive signal to the 
base of T8 and sealing the circuit 
in, regardless of whether the shadow 
leaves photo-transistor P6T or not. 
The output of transistor T9 also passes 
through the gating on-off switch in 
the closed position and causes tran- 
sistor T12 to conduct, setting up a Cir- 
cuit to the emitters of transistors T13 
and T14. 


Meanwhile, the conducting period 
of transistor T6T has eliminated the 
negative signal from the base of tran- 
sistor T10 and caused it to conduct. 
The collector output of transistor T10 
is fed to the base of transistor T14, 
which causes conduction to take place 
(the voltage to the collector has been 
set up as previously described through 
on-off switch and transistor T12.) The 
voltage from transistor T14 is fed to 
the lower output bus (Terminal B) 
which has the effect of making th 
upper bank output bus more negativ 
and thereby increasing the signal to 
the Thymotrol, tending to slow the 
conveyer and lower the dip level. 


This signal will continue to be im- 
posed until the shadow returns to the 
center of the sensing system. Reduc- 
tion of light on photo-transistor P7C 
will eliminate the negative voltage 
from the base of transistor T7C and 
allow it to conduct. This will produce 
a negative voltage on the base of tube 
T9, which will cause it to cease con- 
ducting, hence shutting off T8 and 
T12 transistors and eliminating the 
collector voltage to T14. In this man- 
ner the corrective signal resulting 
from the shadow falling on photo- 
transistor P6T is removed when the 
shadow returns to the center and falls 
on photo-transistor P7C. 


Likewise, when the shadow drops to 
the extreme lower position of the 
sensing system, it will cover photo- 
transistor P6B and allow the output 
of transistor T6B to trigger transistors 
T8 and T11. These in turn cause tran- 
sistors T9, T12, and T13 to conduct, 
placing an additional voltage on the 
lead to terminal A. This voltage to 
the Thymotrol speed control will be 
such as to speed up the conveyer and 
raise the dip level. This voltage will 
be held until the shadow again returns 


to the center and covers photo-tran- 
sistor P7C. 


Conclusion 


These units now have been in serv- 
ice over nine months and continue to 
function very satisfactorily. Mainte- 
nance problems have been very few 
and minor in nature. We feel that the 
plug-in circuit cards provided with the 
latter units are a definite advantage in 
facilitating maintenance and trouble- 
shooting. Nevertheless, maintenance 
on even our first unit has been so lim- 
ited that conversion to match the later 
units has not been deemed economic- 
ally justifiable. This first unit now has 
been in about 14 months 
There is no question in the minds of 


service 


the production and maintenance per- 
sonnel in this particular plant that 
transistorized instrumentation, proper- 
ly designed and properly installed, has 
definite applications in today’s indus- 
trial processes. 


Based on a presentation to the symposium 
Solid State Techniques in Modern Instrumen- 
tation ISA Philadelphia Section, November 24-25 
1959 
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**Today, sizing control valves for high 4P seems a matter of experienced guessing.” 


What ISA Is Doing 


About Control Valves 


by L. R. DRISKELL (Senior Member ISA) 
Chairman, ISA Final Control Elements 
Committee 
Principal Instruments Engineer 


Blaw-Knox Company, Pittsburgh 


Introduction some years ago 
of the control valve flow coeffi- 
cient C, was a great step toward 
more precise valve sizing. How- 
ever, further improvements are 
needed to meet the requirements 
of tomorrow's industry. Here 
outlined are some things ISA is 
doing toward this end. 


UNDOUBTEDLY there was a time 
when control valves were sized like 
hand valves—line size. Then, probably 
by accident, it was discovered that 
things often worked better if the valve 
was smaller than the line. Later, some- 
one took a more scientific approach. 
He reasoned that valves must behave 
somewhat like an orifice, and so the 
flow rate through valves of similar 
construction must be proportional to 
the inlet area and the square root of 
the pressure drop, and inversely pro- 
portional to the square root of the 
density. 

Next came a really worthwhile re- 
finement: hydraulic tests were made 
on valves and the C, concept was 
born. C, is the experimental flow 
coefficient in the equation: 


P; — P» 


gpm = C, { oa 
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Today, any valve used under condi- 
tions similar to those under which it 
was tested can be expected to pass a 
predicted flow rate. 


Evaluative Testing 


The next obstacle to precision was 
that each manufacturer tested his 
valves in his own unique way. Manu- 
facturers’ sizing data could not be 
used on any specific application with- 
cut reservation. So prudence dictates 
use of an ample safety factor for the 
valve coefficient in addition to the 
process uncertainty factor. Thus, valve 
oversizing is common; undersizing is 
not rare. 

The ISA Final Control Elements 
Committee made a thorough study of 
this problem. As a result, a report will 
be submitted to the Standards and 
Practices Division advising issuance 
of a recommended practice to estab- 
lish standard evaluative test procedures 
for control valve flow coefficients. 
(The Subcommittee cn Evaluative Test 
Procedures is headed by A. M. Billings 
of Union Carbide Nuclear Company.) 

In essence, this report states that it 
is considered feasible to test valves 
under stipulated conditions, and to 
control valve manufacture so that the 
actual standard C, of any valve will be 
within about 5% of the manufactur- 
er's published data. 

Undoubtedly, uniform testing pro- 
cedures can be established which will 
provide reproducible results. Tests 
made on the same valve in any lab- 
oratory by these methods should pro- 
duce equivalent data. In addition to 
the physical dimensions of the test 


apparatus, test instrument precision, 
frequency of calibration, allowable er- 
ror, etc., must be established. 

These matters, along with require- 
ments on the proportion of production 
units to be tested, are common vari- 
ables associated with and amenable to 
the standard statistical methods gen- 
erally used in quality control. Need for 
definite guidance in this area is ap- 
parent. 

As a part of the test procedure, this 
report recommends that data be taken 
at uniform increments of valve lift. 
If flow quantities are within prescribed 
limits, the valve flow characteristic 
likewise is certified. This test is ap- 
plicable to amy characterized valve 
whether linear, equal-percentage, or 
any new characteristic that may be 
introduced in the future. The limits 
of allowable deviation from the speci- 
fied curve will be established. 

Despite the care and precision with 
which C, is determined under test 
conditions, validity of the coefficient 
is highly questionable except when 
the valve is used under conditions 
similar to those of its original test. 
Let us explore some of the regions 
where extension of the basic formula 
leads to doubtful conclusions. 


Compressible Fluids 


If the C, derived by testing a con- 
trol valve with cold water is to be 
used for sizing valves used on com- 
pressible fluids, it is mecessary to jug- 
gle the formula a bit. A rigorous math- 
ematical approach based on adiabatic 
expansion across the vaive leads to a 
formula like this: 





Q = 1360C, P; 


GT, (a) i—(#)" : ‘| 


Since the exactness of the data avail- 
able for valve sizing does not warrant 
such an exercise in mathematics, it is 
natural that manufacturers don’t make 
a valve slide rule based upon this or 
similar formulas. In the name of con- 
venience, shorter and more useful for- 
mulas were propounded. In fact, it 
can be demonstrated that a simplified 
formula based on isothermal flow will 
deviate by less than 3% from the 
adiabatic formula. But alas, the valve 
makers went their separate “ays and 
came up with no less than four sepa- 
rate formulas! 

Obviously, all of these formulas 
cannot be correct: results can differ 
by as much as 40%.' The ISA Final 
Control Elements Committee now is 
studying control valve sizing formulas. 
A subcommittee chaired by O. P. Lov- 
ett of du Pont is investigating this 
matter and will prepare a report. This 
effort will be coordinated with the 
work on valve sizing formulas planned 
by the Fluid Controls Institute. It is 
expected that the committee will be 
able to advise the Standards and Prac- 
tices Division on the need for a rec- 
ommended practice. Mr. Lovett has 
made an extensive independent study 
of valve sizing formulas.* 


Correction Factors 


Development and _ standardization 
of practical sizing formulas is not the 
whole answer to the accuracy problem. 
Many writers have noted that the C, 
concept is valid only for conditions 
that closely simulate those under which 
the valve was tested. It seems most 
valves today are evaluated on cold 
water flowing at static pressures near 
atmospheric and at 5 to 10 psi pres- 
sure drops. Although substantiating 
test data are meager, let us examine 
what the magnitude of the theoretical 
errors might be. 


High Pressure Differential 


When control valves are used at 
pressure differentials much greater 
than those at which they were tested, 
two possible sources of error can oc- 
cur. Certain valve body designs, espe- 
cially streamlined angle types, can dis- 


1Superior numbers refer to references at the 
end of this article 
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tort the shape of the flowing stream 
at high internal velocities. High local 
velocities will constrict the fluid stream 
and increase the resistance to flow. In 
a specific instance cited by an experi- 
menter,' the actual flow rate at 100 
psi A P was only 69% of the calcu- 
lated flow rate based on a C, evalu- 
ated at low A P. 

There also is ample evidence that 
other bedy designs do not have con- 
stant coefficients. The capacity of even 
the simple bevel-disk globe valve has 
been shown to vary with Reynolds 
number.’ A suitable correction factor 
based on numerous hydraulic tests is 
\ f/f, where f, is the friction factor 
at evaluation test conditions and f is 
the friction factor at installed condi- 
tions. If the valve C, were evaluated 
at 5 psi differential, the correction 
could amount to 6%. 

Limited testing with characterized 
control valves at Cornell University 
Experimental Engineering Department 
reveals even greater reduction in C, at 
high flow rates. A typical test showed 
a 12% decrease in capacity as the 
Reynolds number went from 108,000 
to 256,000. 

Much more experimental work is 
needed before reliable correction fac- 
tors can be employed. Many different 
body designs must be tested and fluids 


other than water should be used. To- 
day, sizing control valves for high dif- 
ferential pressures seems to be a mat- 
ter of experienced guessing. 


High Viscosity 


Control valve C,’s are established 
using water. When the viscosity of 
the fluid is much greater than water, 
it is common to encounter flow in the 
laminar region. Here the fluid behaves 
in a different manner. Sizing data ta- 
ken in the turbulent region are no 
longer directly applicable. 

This problem long has been recog- 
nized, and many analytical and em- 
pirical methods of correction have 
been attempted. Charts, tables, graphs 
and formulas have been published. 
There is little agreement among them. 

The graph shows curves for deter- 
mining correction factors for viscous 
flow thru valves. These curves are 
based on data published by various 
valve makers. Curve 1 applies to 2- 
inch hand valves and moves right or 
left between the limits shown as the 
size changes from 1 inch to 6 inches. 
Curve 2 is typical for two manufac- 
turers, and is based on kinematic vis- 
cosity alone and not on Reynolds num- 
ber. Three of the curves (1, 2 and 3) 
are said to be the result of actual 
testing. But there is a sad lack of 
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uniformity in the size of correction 
factors, the shape of the curves, and 
criteria upon which the correction is 
based. 

When experimental data differ to 
this extent, there is an obvious need 
for more thorough and better con- 
trolled testing. 


Flashing Liquids and Cavitation 


When liquid enters a control valve 
at a temperature higher than the boil- 
ing point of the liquid at the down- 
stream pressure, a portion of the liq- 
uid flashes to vapor in the valve body. 
Since both liquid and vapor exist at 
the valve port, the standard C, equa- 
tion for liquid flow does not apply. 

Many theoretical methods have been 
invented to size valves under this con- 
dition; and many applications designed 
on these “principles,” thanks to gen- 
erous allowance for error, have proved 
workable. One recommendation is to 
increase the valve by one size—obvi- 
ously not a precise method. 

Another method frequently used is 
to calculate the percent of the fluid 
which will be vaporized based on the 
thermodynamic properties of the fluid. 
The valve is then sized by calculating 
the C, for the vapor fraction alone 
and the liquid fraction alone, and then 
adding the two together. This method 
is applied easily and usually is con- 
servative. But it does not bear up un- 
der analysis because it assumes the 
vapor was present before the fluid en- 
tered the valve, when actually it 
formed gradually during the passage 
of the fluid and letdown of pressure. 

A more discriminating approach* 
is to construct a curve of fluid density 
(liquid and vapor combined) vs. pres- 
sure over the range from upstream to 
downstream pressure. Integrating this 
curve produces average fluid density 
across the valve. By rearranging the 
C, formula to a weight basis 


W = 63.4C, V y (Pi — Pe) 


a size can be determined. This pro- 
cedure is analytical rather than experi- 
mental and does not consider that ex- 
pansion thru the valve is nonuniform. 
Due to high local velocities, we can 
expect that a larger portion of the 
static head will be converted to ve- 
locity head within the valve body than 
calculation indicates. 

Brockett and King® demonstrated by 
tests with heated water that flashing 
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liquids exhibit an “apparent critical 
pressure ratio” which is similar in 
effect to the cr ical pressure ratio 
associated with gases: the flow rate 
reaches a maximum value at the crit- 
ical pressure ratio and further reduc- 
tion of downstream pressure does not 
increase flow. With globe valves, the 
apparent critical pressure ratio for 
water can vary between 0.15 and 0.88 
depending on the upstream pressure 
and temperature conditions. 

This same phenomenon occurs even 
though upstream temperature is some- 
what below saturation temperature at 
downstream conditions. High velocity 
at the valve port decreases static pres- 
sure to the point where cavitation oc- 
curs and flow rate can increase no 
further. Test data indicate that for cer- 
tain conditio:~ the actual flow rate 
can be as little as 52% of the value cal- 
culated from standard flow formula 
even when no flashing is indicated by 
a heat balance calculation. 

The only liquid for which test data 
are available is water. Although tests 
on other liquids undoubtedly would 
produce similar results, there is no re- 
liable information now available. 


Conclusion 


The most effective summarization 
that can be given on control valve siz- 
ing is a repetition of the conclusion of 
a paper previously presented for ISA:? 

“From the foregoing remarks we 
can conclude that control valve sizing, 
in all its aspects, definitely has not been 
reduced to an exact mathematical sci- 
ence. It seems evident that the present 
practice of using valve coefficients de- 
termined by low-pressure water tests 
for determining gas and steam capaci- 
ties can lead to serious error. Certainly, 
more work needs to be done in de- 
termining capacity corrections for vis- 
cosity, and .. . for supercompressibility 
at high pressures. Also, at present there 
is no scientific basis for sizing valves 
handling fluids that flash with pres- 
sure drop. A program of correlating 
all existing data, and encouraging fur- 
ther research in the many problems of 
control valve sizing by an authoritative 
national society definitely would be a 
much needed service to the industry.” 

Although these comments were 
made almost nine years ago, they are 
even more apropos today. The ISA Fi- 
nal Control Elements Committee is 
assiduously engaged in a “program of 
correlating all existing data.” The prob- 


lem of “further research” now looms 
as the major obstacle to advancement 
in control valve engineering. 

Instrumentation science has ad- 
vanced to the point where it is em- 
barrassing to condone use of unsci- 
entific methods in application of an 
element as basic as the control valve. 
Also, it is difficult to imagine a re- 
search program which would be more 
valuable to industry or more reward- 
ing to experimenters than a planned 
attack on the fundamental problems 
of control valve sizing. Fortunately, 
ISA sponsors a fast growing research 
organization, the Foundation for In- 
strumentation Education and Research 
(FIER). An appeal will be made to 
FIER to consider study of control 
valves in its plans for future research. 

Although in the past there have 
been few hydraulic laboratories suit- 
able for such work, this is no longer 
true. Tests involving liquids at high 
pressure-drops always have presented 
an obstacle because of the high cost 
of laboratory equipment. The federal 
government now has at its disposition 
many test loops suitable for pressures 
in the 2000 to 2500 psi region, thanks 
to our nuclear-power research program. 
It is conceivable that some of these 
facilities could be used for control 
valve research. The control valve in- 
dustry now has many excellent low- 
pressure laboratories, and undoubtedly 
would cooperate in any coordinated 
effort sponsored by a compentent re- 
search organization. 
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what you should... 


... about the ISA summer 
instrument-automation conference 
and exhibit 


The ISA Summer Instrument-Automation Conference and Exhibit held in San Francisco, May 9-12 marks the 
first time San Francisco has been host to a national ISA Conference and Exhibit. ISA’s seasonal shows pro- 
vide the means for more instrumentmen to hear and view the latest in instrumentation, find answers and 
solutions to their automation problems. 


San Francisco Conference program will develop the theme “High Speed Computing and Instrumentation for 
Process Control.”” Nearly 25 sessions with over 70 papers will be held May 9-12 in Civic Auditorium with pres- 
entations devoted to concepts, techniques and applications of the scientific equipment and methods utilized 
in many processes and industries. 


Exhibits covering 20,000 square feet of instrumentation will be featured at Brooks Hall, May 10-12 with nearly 
200 of the nation’s leading instrument manufacturers and their representatives demonstrating and displaying 
the latest instruments, controls and systems. 


PLAN NOW TO ATTEND/PLAN NOW TO EXHIBIT 


Write for advance program -- exhibitors’ show folder and contract 


INSTRUMENT SOCIETY of AMERICA 


A) 313 Sixth Avenue . Pittsburgh 22, Pa. 


CIRCLE NO. 36 ON PAGE 95 March 1960, Vol. 7, No. 3 81 





Opening with a Keynote Session crowd of 
almost 500 (far right) the Houston Confer- 
ence got off to a strong start with three 
splendid Keynote speakers: (left) Chalmer 
Jones, manager, Daystrom Systems Divi- 
sion; (center) Charles D. Stewart, deputy 
assistant secretary—research, US Dept. of 
Labor; (right) Thomas C. Wherry, manager, 
instrument and automation department, 


Phillips Petroleum Co. 


Houston ISA 


Seasonal Show a Big Success 


A BOOMING, A BUSTLING and 
abuilding Houston put out its balmiest, 
brightest winter weather to welcome 
the 5,000-plus instrument people who 
flocked to ISA’s first seasonal con- 
ference-exhibit there, February 1 to 4. 

Reports from all quarters indicate 
an outstanding success: Conference 
halls were crowded, many outstanding 
papers were read, workshops and clin- 
ics clicked, the comprehensive exhibit 
drew good crowds who saw introduced 
a surprising number of brand new pro- 
ducts (See page 34), and plant tours 
were varied and informative. The 
fun side was well served, too, with 
a really gay cocktail party (almost 600 
and no speeches) and a well organized 
ladies’ program covering the whole 
week. 

Certainly, the solid success of this 
Houston winter meeting — first of 
ISA’s new seasonal Instrument-Auto- 
mation Conference-Exhibits — bodes 
well for the San Francisco Summer 
Show, May 9-12. 


Computing, Automation, 
& Economics 
“I am concerned chiefly with some 
of the outward effects (of automation). 
. What may begin solely as an in- 


“Good papers presented real solutions to common problems.” 
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—Prominent Instrument Maker 


ternal matter within a firm may end up 
as a matter of public concern,” said 
Charles Stewart, US Deputy Assistant 
Secretary of Labor, in his keynote ad- 
dress. Although postwar progress has 
caused little unemployment, Stewart 
thinks: “Ten or 20 years is not enough 
to give us perspective. Taking the long 
view, Can we not expect an acceleration 
in the rate of technologic progress? It 
is possible that productivity indexes, 
when plotted, may appear like expo- 
tential curves.” Even so, Stewart con- 
cludes, “We can stand much more rap- 
id and widespread improvements in 
technology before we approach the 
point where the bogy (of unemploy- 
ment) is real.” 

Stewart brought out that, in the re- 
cent steel strike negotiations, manage- 
ment had not been alert to possibilities 
within existing work rules for elimi- 
nating featherbedding. Even the Taylor 
committee, he thinks, failed to under- 
stand these complex rules. 

In the opinion of keynoter Chalmer 
Jones, manager of Daystrom Systems 
Division, the steel, chemical, and pe- 
troleum industries, due to their obses- 
sion with trade secrecy, have lagged 
behind the public utilities in applica- 
tion of computer control. Jones re- 
gards all controllers, even simple pneu- 





matic devices, as computers. Said he: 
“Computers go all the way from $300 
to $1 million—but they all require sys- 
tems engineering.” Jones anticipates 
two distinct areas of computer develop- 
ment. First: “You will see rapid, wide- 
spread adoption of smaller computer 
systems designed for one special pur- 
pose ... at $30,000 to $40,000, as 
against the $300,000 required for a 
general-purpose instrument.” He 
thinks these big machines will give 
way to the special-purpose computer 
custom designed for each industry. 
The second period, Jones thinks, 
taking place in three to five years, will 
see new, digital transducers and marked 
improvement in analyzers. In justify- 
ing, economically, computer control 
for processes, Jones quoted the ex- 
perience of one electric utility whose 
computer saved $110,000 in six months 
through prevention of damage to 
equipment. Present-day solid-state com- 
puters, claimed Jones, are more reli- 
able than the equipment they control. 
Another reason for slow progress in 
applying computers to process control 
was brought out in press conference re- 
marks by John Johnston, head of du 
Ponts’ instrument consultant group. 
Said he: “Many processes are consid- 
ered for computer control, but few are 
chosen.” Reason, thinks Johnston: the 
high cost of such studies and the 
scarcity of competent systems-engineer- 
ing teams. Johnston gave $50,000 per 
process as an approximate cost of a 
systems process study for computer 
control. Thus, he thinks many pro- 





(Left photo.) Gulf Oil executives W. C. Ely, (left) 
Leo Bielich (center) and Ralph P. McKnight, ex- 
amine a pressure gage tester in the booth of Ruska 
Instruments Corp., as they toured the exhibit on 
ISA’s Management Day. (Center photo.) Fisher 
Governor expert instructing an Instrumentation 
Clinic on sizing and maintenance of control valves. 
Clinic, an eight-year-old tradition of ISA’s Hous- 


cesses probably susceptible to computer 
control, economically, have not yet 
been even reviewed for lack of trained 
systems engineers. 

The penetrating keynote address by 
Tom Wherry is abstracted on page 48. 


More on Computer Control 


As in so many instrument confer- 
ences these past two years, considera- 
tions of computer control tended to 
crop up in any session, no matter what 
its stated purpose, and to come from 
unexpected directions. For instance, 
computer control discussions intruded 
into the Management & Economics 
session, were mentioned in Process 
Analysis Instrumentation meetings, 
dominated the entire Systems Engi- 
neering Workshop, and more than cas- 
ually concerned even Pipeline Instru- 
mentation discussions. This, mind you, 
in addition to a full session devoted ex- 
clusively to data handling and com- 
puter control. 

Perhaps the papers generating most 
interest and discussion were two cover- 
ing computer control of catalytic re- 
forming. James Lane, Thompson-Ra- 
mo-Wooldridge, claimed flatly: “Dig- 
ital computer control of a catalytic re- 
forming unit can produce more high- 
octane gasoline blending stock at lower 
operating cost.” In Lane’s plan, the 
computer would select those controlled 
variable values which maximize pro- 
fits at a specified platformate produc- 
tion rate and octane number, yet with- 
out violating any of the stated con- 


straints. This would be true closed-loop 
cortrol where the computer positions 
set-points of the environmental con- 
trollers. In addition the computer 
would balance catalyst life and re- 
generation costs, on the the one hand, 
against lowered process efficiency and 
lost yield due to weakened catalyst, on 
the other. ISAJ understands this com- 
puter control scheme is now being 
earnestly studied by a major West 
Coast refiner. 

Over in the Chemical & Petroleum 
Session, Robert Silva of Foxboro and 
R. W. Sonnenfeldt of RCA, were dis- 
cussing exactly the same problem— 
computer control of catalytic reform- 
ing. Silva rapidly, forcefully sketched 
out for his audience both the basic 
technical problems in the reforming 
process and the economic considera- 
tions involved; Sonnenfeldt developed 
from these the specifications and form 
of computer required. 

Silva named temperature, pressure, 
space-velocity and hydrogen recycle 
rate as the principle process variables 
critical in computer control. He set up 
optimum operating values for these 
variables, toward which the computer 
must aim. Said he: “Establishing cri- 
teria for direct computation of these 
values requires intimate knowledge of 


ton Section, was attended by 260 technicians. 
(Right photo.) Star science student Bill Cruce 
(center), winner of a Westinghouse scholarship, 
reviewed the exhibit under the guidance of ISA 
president Jack Johnston (right). Here Dick Mulli- 
gan of Electronic Associates explains their PACE 
analog computer. Registration at the Conference 
and Exhibit topped out at a very satisfactory 5289! 


exact process reactions and operation.” 
Then assuming highest allowable feed 
rate as the major criterion, Silva set up 
an analytical model of this very com- 
plex process, pointing out that the 
problem is greatly complicated by the 
interactions between the four series 
connected reactor units. 

At this point, Sonnenfeldt picked up 
the discussion as to what computer 
form and capability would be called 
for to control this catalytic reaction. 
Said he: “The most common mistake 
is to underestimate the complexity of 
what needs to be done.” He termed the 
argument: “First use the computer for 
data logging to study the process, and 
then use it for computer conttrol,” as 
quite fallacious. He has found that 
computers capable of good control will 
be 10 times more complex than those 
needed for just process analysis. He 
particularly stressed the need for great 
computational speed. “Your data may 
be out of date and useless for (real- 
time) feedback control by the time a 
slow computer chews its way through 
the complex process equations re- 
quired.” Sonnenfeldt would use core 
memories for control computations 
(because of their great speed) and 
drum storage (slower access) for 
“housekeeping chores” like data hand- 








“Good data of great interest to petroleum industry.” 
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“We were pleased with the Houston Conference.” 


—So. Methodist U. Professor 











ling for production records, accounting, 
etc. And finally, Sonnenfeldt strongly 
urged that any computer selected for 
control be very flexible and expand- 
able. It is interesting to note how this 
opinion goes in exactly the opposite 
direction to that on small, special- 
purpose control computers, expressed 
by Chalmer Jones (see above). 

If any statement made could be said 
to have summed up the sense of the 
Houston Conference, it would be Son- 
nenfeldt’s closing remark: “Application 
of computers to process control really 
is a very tough job.” 


What Would You Call It? 


Feedback Control Session attendees 
were a bit confused, semantically, dur- 
ing the long, intensive question and 
answer period following the paper “A 
New Method of Startup for Batch 
Industries,” by R. L. Farrenkopf of 
M-H. He described the circuit of a new 
transistorized electronic controller 
which avoids startup over-shoot in two- 
mode control, and in three-mode con- 
trol does at least as well as the “rate-be- 
fore-reset” arrangements. Right here is 
where better terminology was badly 
needed. (Technical editors, please 
note.) Better names for three concepts 
involved in startup discussions would 
greatly clarify understanding: 1st. A 
real engineering term for what hap- 
pens to reset devices during sustained 
deviations. Growing in use is “reset 
windup” (which seems a bit slangy); 
and sometimes heard is “reset (action) 


saturation.” 2nd. The control circuit 
where rate action precedes the error 
detector. It’s been variously called “pre- 
derivative circuit” and “rate-before-re- 
set.” 3. The circuit described by Far- 
renkopf. 

Essence of this circuit is that con- 
troller input (measured variable signal) 
is divided by two resistors so as to in- 
crease the attainable reset time con- 
stant. Such a controller enters its linear 
region long before a conventional con- 
troller would, greatly reducing, or 
quite eliminating, overshoot on startup. 
When questioned, he admitted M-H 
has no special name for it. What would 
you suggest? 


No One Here But Us 
Instruments! 


It was to be expected that in Hous- 
ton—"pipeline capitol of the World” 
—-strongest, best attended conference 
sessions were those on pipeline instru- 
mentation. 

Two particularly important papers 
reported in full detail on basic research 
done by ISA’s Liquid Pipeline Com- 
mittee. First of these was “Evaluation 
of Electric Control Valve Performance 
in Pipeline Service,” Ralph Osborn, 
Sinclair Pipeline Co., and committee 
chairman. Several valves of each of five 
makes, plus one experimental “electric 
magnetic-clutch” valve, were tested in 
actual pipeline service. Osborne’s con- 
clusion: “Most pipeline companies will 
be interested in operations with in- 
creased speed where they can improve 


ISAJ Camera Coverage. 1. Pipeline Session speakers smile over a fine 
turnout. (Left to right) F. O. Stivers, Humble Pipe Line Co.; Max 
Nigh, session chairman, and G. L. Maciula, Service Pipe Line Co.; Sy 
Orlofsky, Columbia Gulf Transmission Co. 2. In one of the strongest 
presentations of the week, W. A. Crawford, principal instruments engi- 
neer, du Pont, economically compared various instrument systems. 3. 
C. R. Mahurin, Hewlett-Packard, reinforced his Electronic Service 
Seminar by demonstrating actual equipment. 4. A Texas-size welcome 
was extended by the Houston Host Committee at an outsize cocktail 
party. In the reception line (left to right) ISA’s president-elect Ralph 
Tripp and president Jack Johnston, greet Nita and Tom Pierson. 5. 
Smaller size of the seasonal exhibit gave visitors tinm:e to really study 
each equipment. These three are concentrating on a Bendix G-15 
digital computer. 6. Analysis Instrumentation speakers plan their ses- 
sion over the breakfast table. Seated (left to right) R. R. Galegar, 
Phillips Petroleum; session chairman R. C. Halter, Humble Oil; A. W. 
Wotring, Monsanto. (Standing) host committeeman E. H. Stevens, 
Shell Chemical; and Chas. O. Badgett, Industrial Nucleonics. 
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overall speed of control action and 
minimize line upsets.” Full details of 
the committee's findings will be pub- 
lished in the July ISA Journal. 

Second Liquid Pipeline Committee 
report, coauthored by Robt. E. Boyle, 
ISA Transportation Measurement & 
Control Committee chairman, and 
Max T. Nigh, Pipeline Committee 
chairman, both of Service Pipeline Co., 
was “Dynamics of a Closed-System 
Liquid Pipeline.” They used three sep- 
arate pipelines of their firm's Missouri 
division, and its centralized monitoring 
system, to obtain data on their hy- 
draulic tests. Eleven detailed graphs 
tracing flows and pressure surges vs. 
time as stations were shut down and 
started up, were projected. This origi- 
nal research will be fully reported in 
your May ISAJ. 

In his paper “What Pipeline Man- 
agement Expects from Automation,” 
Sy Orlofsky, v. p. Columbia Gulf 
Transmission, presented almost 4 man- 
ifesto for pipeline instrument engi- 
neers. Orlofsky emphatically refuted 
the contention that the natural gas in- 
dustry has been backward in adopting 
automation. Asked he: “Where else is 
there an industry so readily adaptable 
to automation? Its very operation is 
based on centralized control.” To those 
“barrier builders’ who complain that 
controls are not foolproof, Orlofsky 
declared: “To all who will listen. There 
are available and in operation reliable 
instruments systems that are making 
natural gas transportation safer and 
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“I thought Houston was a big success.” 


—U.S. Navy Instrument Engineer 
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more dependable.” With completion of 
automation of their reciprocating sta- 
tions late next summer, the entire Co- 
lumbia Gulf System—1,700 miles of 
pipe, and 11 compressor stations with 
155,000 hp—will be controlled auto- 
matically from Nashville, Tennessee, 
with only one man per shift—mo other 
shift personnel in attendance anywhere. 

In conclusion, Orlofsky underscored 
three points strongly: 1. Each piece of 
information brought into the super- 
visory center must pass the test of be- 
ing absolutely required for operations. 
2. It is a misconception that data should 
be transmitted on a continuous basis. 
This only requires useless circuits and 
superfluous instrumentation. 3. In the 
face of continued inflation, automa- 
tion is a valuable tool for stabilizing 
pipeline industry costs. 


Tailor-Made Conference 


With its deliberate emphasis on 
petro-chemical and pipeline instrumen- 
tation, the Houston conference was 
a splendid example of the special tail- 
or-made service which the new ISA 
Seasonal Conferences will bring to 
many of America’s smaller and _ less 
centrally located major cities. To the 
Houston Host Committee, under con- 
ference coordinator J. O. Gracey, Un- 
ion Carbide, must go great credit for 
broad and detailed advanced planning, 
excellent program 
parts, and a generous portion of the 
famed Texas Hospitality. 


execution of all 


ISAJ Camera Coverage. 7. Audience questions kept this Maintenance 
Management Workshop panel long overtime. (Left to right) M. J. 
Laden, M-H; W. E. Bloss, G.E.; D. W. Richmond, Monsanto; M. Van 
Manen, Union Carbide; Louis Good, Panellit; and moderator W. “Mac” 
Fortney, Humble Oil. 8. Speaker D. L. Hagler, Linde Co. (left), listens 
closely as Chemical & Petroleum Session chairman Ralph Webb, 
Union Carbide Olefins, reads one of the many questions submitted by 
a big (120) intent audience. 9. As always—many committees met. Here, 
Pipeline Committee chairman Max Nigh (holding paper) of IBM plans 
future work with his committee. (Standing left to right) Bob Budde, 
Swartwout; E. W. Head, Control Corp.; H. A. Brainerd, Sinclair Pipe- 
line; Glen Mace, Williams Bros.; (seated) B. P. White, L&N; Chairman 
Nigh; R. J. Osborne, Sinclair Pipeline; Dave Vandeventer, L&N; 
David Wolkov, Cutler Hammer. 10. Genesys Corporation’s Geoffrey 
Post puts over some points on how to plan computer controls, at the 
Systems Engineering Workshop. 11. For still better ISA conferences, 
this group of session chairmen met at the end of the week to offer 
suggestions for improvements. 12. The ladies had a wonderful time 
in hospitable Houston. Here committeewomen register two guests. 
(Left to right) Mesdames J. G. Nikerson, J. W. Bergfield, J. B. Liles 
and Clinton Bates sign up Mrs. Helen Ware of Port Arthur and Mrs. 
Elisabeth Epifania, Altos Arnos, Mexico. 
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__ ISA SAN FRANCISCO 
_ CONFERENCE & EXHIBIT 


ISA’s First Summer Conference and Exhibit in San Francisco, 
May 9-12, will feature 60 technical papers and an exhibit of the 
latest instruments of nearly 200 of the nation’s leading manufac- 
turers and their representatives. The conference theme is “High 
Speed Computing and Instrumentation for Process Control.” 


INSTRUMENTATION FOR PROCESS CONTROL 


ISA’s San Francisco Show, a full scale national con- 
ference and exhibit offering technical sessions and work- 
shops in major areas of instrumentation and control, 
will be keynoted by three prominent authorities who 
will emphasize electronics aspects of instrumentation, 
educational needs, and trends in the process industries. 

A Maintenznce Clinic is planned for instrument me- 
chanics and others associated with industrial instrumen- 
tation. An Educators Workshop will study the trend 
toward increasing fundamental studies in the engineer- 
ing curriculum at the undergraduate level, the trend to- 
ward including computer use in courses on thermody- 
namics, and the need to introduce systems engineering 
into the curriculum. 

ISA’s Third Annual Power Symposium will be held 
simultaneously with the Summer Conference. The Sym- 
posium program is on page 88. 


PHYSICAL AND MECHANICAL MEASUREMENT 


Four papers on testing and analysis of vibration and 
shock will be presented at this session on Thursday, May 
12, at 9:30 a.m. Papers to be presented include: 
Oscillograph Applications in the Vibration Laboratory, Stan 
Baber, Boeing Airplane Company. 

New Trends in Instrumentation for Vibration and Shock Analy- 
sis, Dr. Thomas P. Rona, Boeing Airplane Company. 

Practical Consideration of Random Vibration Testing, J. P. Mon- 
roe. 


METALS AND CERAMICS INSTRUMENTATION 


This session is directed primarily to the metals indus- 
tries. It will be presented on Tuesday, May 10, at 9:30 
a.m. Papers to be presented include: 

Recent Developments in Sheet and Strip Mill Instrumentation 
and Control, W. L. Roberts, U. S. Steel Corporation. 

Combustion Safety Interlock Systems for Multiple Burner Boilers, 
P. K. Ryder, Electronics Corporation of America. 

Elimination of Electrical Interference in High Temperature Ther- 
mocouple Installations, J. R. Nilson, Daystrom, Inc. 


SALES ENGINEERING WORKSHOP 


Theme of the Sales Engineering Workshop is “Devel- 
oping Sales in the Military Market—an Investigation of 
the Factors Influencing the Marketing of Systems and 
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Instruments to Military Purchasers.” The panel discus- 
sion is scheduled for Monday, May 9, at 2:30 p.m. 

The purpose of this session is to investigate what can 
be done to streamline the purchase and sale of military 
instrumentation to more closely resemble the commonly 
used procedures in industrial purchasing. Two major 
questions to be probed are: developing specifications 
and; how to cut the time between original bidding and 
a statement of detailed specifications. This sometimes 
takes several months, during which both supplier and 
purchasing persv.:nel change considerably. The panel 
will include two i:.dustry representatives, an instrument 
sales administrator, and a military representative. The 
workshop is directed to marketing and sales personnel, 
project engineers, purchasing agents, and contract ad- 
ministrators. Questions and answers will follow paper 
presentation. 


MANAGEMENT AND ECONOMICS 


Two panel sessions are scheduled for the Management 
and Economics Session on Wednesday, May 11, at 9:30 
a.m. Both are concerned with the managerial decision to 
use instrumentation. 

The first of the panels, composed of operating execu- 
tives from chemical and petroleum companies, instru- 
ment manufacturers and representatives from construc- 
tion companies, will cover the use of instrumentation in 
industrial plants. Methods used by plant designers and 
operating executives in determining whether the instal- 
lation of instruments is economically sound will be dis- 
cussed. This panel will attempt to answer the question, 
“how can we determine if an installation should be 
made,” and once having made an installation, “how can 
we determine if the decision has paid off.” 

The second of these panels will be concerned with in- 
strumentation on military projects. It will be composed 
of operating executives in the defense electronics indus- 
try, military officers, government procurement officers 
and a congressman. This panel will attempt to determine 
answers to the questions, “how can managers decide the 
economic benefits to be obtained from the installation of 
instruments,” “what kind of results should we expect in 
the military area,” and once having made the installa- 
tion, “how can we determine whether the decision was 
correct.” 





NUCLEAR INSTRUMENTATION 


The ever increasing need for sophisticated, specialized 
instrumentation for the nuclear field is evident. At the 
Nuclear Instrumentation Session on Monday, May 9, at 
2:30 p.m., three papers will be presented which are rep- 
resentative of the types of instrumentation developed to 
meet a cross section of these needs. The papers will cov- 
er as broad an area of the instrumentation field as pos- 
sible, and will highlight new approaches to problems in 
these broad areas. 


DATA HANDLING AND COMPUTATION 


Three papers will be presented at this session on Wed- 
nesday, May 11, at 9:30 a.m. Papers cover original work 
completed during the past two years which can be con- 
sidered as potentially a significant contribution to the 
field of data handling and computation. The session will 
cover theory, techniques, components or systems in the 
general area of data reduction, data handling, data pre- 
sentation and display and computation. The session is di- 
rected to those with an extensive background in design, 
research or operation. 

Papers to be presented include: 

Real-Time Aspects of On-Line Computer Control, Arthur J. Don- 
egan, Librascope. 

On the Generation of Information for Decisions of Specified Risk, 
J. E. Witherspoon, Rocketdyne. 

Applications of the Quadratron to Computation and Data Reduc- 
tion, Ladis D. Kovach and William Comley, Douglas Aircraft Com- 
pany, Inc. 


FEEDBACK CONTROL SYSTEMS 


The session is scheduled for Thursday, May 12, at 9:30 
a.m. Papers will be presented on the applications of con- 
trol theory to practical problems of sufficient complexity 
to require new methods or techniques of analysis or new 
control concepts. Papers will describe the analysis of a 
positional servomechanism with Coulumb friction, con- 
trol of processes with dead time (transportation delay), 
and the applications of digital computers for real-time 
process control. Particular areas of application in the se- 
lected subject matter should prove interesting to missile, 
aircraft and process industries. 

Operation of a Positional Control System Using a Hydraulic 


Servo-Actuator with Coulomb Friction Load, M. J. Friedenthal 
and E. A. Goldberg, Space Technoligy Laboratories, Inc. 


Further Investigations on a Control Method of Processes with 
Dead Time, Susumu Sawano, Institute of Industrial Sciences, 
University of Tokyo. 

Digital Computers in Real Time Process Control, Dr. Cheng Ling, 
Daystrom, Inc. (Tentative) 


AIR POLLUTION INSTRUMENTATION 


Two sessions on air pollution instrumentation are 
scheduled, one on Wednesday, May 11, at 9:30 a.m. and 
a second session on Thursday, May 12, at 9:30 a.m. The 
papers to be presented at these sessions typify recent 
developments in instrumentation for automatically de- 
termining the variability of concentrations of smog gas 
consituents such as ozone, hydrocarbons and olefins; 
particulates and aerosols; as well as observations and 
critical evaluation concerning the application of a wide 
range of analytical instruments currently being used for 
air pollution sampling. 

The sessions are designed to be of interest to research 
workers in the fields of instrument development, persons 
conducting controlled studies of the effects of pollutants 
on man, animal and plants; industrial personnel charged 
with the responsibility of monitoring and control of 
process emissions; and governmental employees engaged 
in study and control of atmospheric contaminants. 

The Application of Radioactive Clathrate: The Analysis of Ozone, 
Cc. O. Hommel, D. Chleck, C. Ziegler and F. Brousaides, Tracerlab, 
Inc. 

An Instrument for Continuous Analysis of Atmospheric Ozone, 


Dr. C. R. McCully, J. Roesler, E. Gordon, J. vanScoyoc and Dr. 
R. A. Carrigan, Armour Research Foundation. 


The New Model 724-I Ozone Meter, Gifford M. Mast, Mast De- 
velopment Company. 

Design of Field Instruments for Determination of Aerosol Parti- 
cle Size and Distribution, Dr. C. T. O’Konski, University of Cali- 
fornia. 

Portable Photoelectric Aerosol Counter and Particle Size An- 
alyzer, Albert L. Thomas, Jr., A. N. Bird, Jr., R. H. Collins II, and 
P. C. Rice, Southern Research Institute. 

An Olefin Recorder for Atmospheric Monitoring Service, Dr. 
Robert A. Austin, Robert A. Austin Labs. 

Design and Performance of a Novel Hydrocarbon Detector, Dr 
H. N. Claudy and Leslie S. Ettre, The Perkin-Elmer Corp. 

Trace Hydrocarbon Determination by Ionization Analysis, R. L 
Chapman, Beckman Instruments, Inc. 

A Trace Air Pollutant Recorder, J. P. Strange and J. P. Sherwin, 
Mine Safety Appliances Company. 

Standardized Instrument for Air Monitoring - Presently Avail- 
able or Still in the Future, R. J. Bryan and Irving Cherniack, Los 
Angeles Air Pollution Control District. 


ANALYSIS INSTRUMENTATION 


Three papers are scheduled for this session which will 
highlight new hardware or a new technique in the an- 
alyzer field. The session is planned for Thursday, May 12, 
at 9:30 a.m. Two papers will be slanted toward the pro- 
cess field and plant applications. These will be of interest 
to the instrument or process control engineer. They will 
discuss a continuous boiling point instrument and pH 
electrode assemblies for use in difficult applications, and 
characteristics of the pH process which are important 
from a control standpoint. The third paper will discuss a 
new technique in industrial chromatography useful in 
analysis of highly polar compounds. 

A Boiling Point Recorder, Francis B. Rolfson, Shell Oil Co. 
Elements of Industrial pH Measurement and Control, Richard R. 
Debolt, California Research Corporation. 


Applications of Teflon as a Solid Support in Industrial Gas 
Chromatography, Richard Villalobos, Beckman Instruments, Inc. 


MEASUREMENT AND CONTROL 


New ideas on old items is the theme of this session set 
for Wednesday, May 11, at 9:30 a.m., which will concen- 
trate on automatic control valves. Among the subjects 
under discussion will be the sizing of control valves in 
centrifugal pump lines and the economic aspects of as- 
signing pressure drop and thus deciding the size of 
valves. Other papers will cover the selection of control 
valve characteristics from the standpoint of dynamic 
analysis. The effect on loop gain, stability and response 
for the several characteristics will be explored, with 
mathematics backed up by the resulting rules of good 
practice. A third paper will discuss a unique control 
valve and actuator which were applied to solve an old 
contro] problem. 

Papers to be presented include: 

Progress in Steam Generator Control and Actuators for Nuclear 
Power Plants, M. J. Kimbell, Kaiser Engineers. 

Control Valve and Pump Design Based in Minimum Capital and 
Operating Cost, Marcus Roby and Herbert Simon, The Fluor 
Corporation. 

Process Instrumentation for Organic Moderated and Cooled 
Nuclear Reactors, David J. Sobo, Atomics Insternational. 

The Control Valve as a System Component, Jake E. Valstar, 
Hughes Aircraft. 


AEROSOLS AND CONDENSATION 
PHENOMENA MEASUREMENT 


ISA will cooperate with the American Meteorological 
Society in presenting two sessions on “Aerosol and Con- 
densation Phenomena Measurement.” Four papers will 
be presented on Monday afternoon, May 9, at 2:30 p.m., 
and four will be presented on Tuesday morning, May 10, 
at 9:30 a.m. John C. Beckman, President of Beckman & 
Whitley, Inc., will chair the Monday session. The Tues- 
day session will be chaired by Dale Hutchison of Stan- 
ford Research Institute. 
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Instrumentation for Cloud Studies, Dr. E. W. Barrett, University 
of Chicago. 

Condensation Nuclei and Their Measurement, T. A. Rich, Con- 
sulting Engineer. 

A Research Instrument for the Study of Raindrop-Size Spectra, 
Prof. A. Nelson Dingle, University of Michigan. 

Equipment for Field Study in Cloud Physics, Paul B. MacCready, 
Jr., Meteorology Research, Inc. 

The Aerosol Spectrometer and Its Application to the Study of 
Nuclear Condensation Phenomena, Dr. Alexander Goetz, Cali- 
fornia Institute of Technology. 


ELECTRONIC INSTRUMENTATION 


This will be a symposium session on “The Transition 

of Electronic Instruments from Design Engineering into 
Production.” Each speaker will furnish a detailed outline 
of the way his company handles an instrument from in- 
ception to production. The session opens at 9:30 a.m., 
Wednesday, May 11. 
The Transition of Electronic Instruments from Design Engineer- 
ing into Production, William Myers, Hewlett-Packard Co.; Win 
Heinz, Ampex Corporation; and George Trezarthen, Beckman 
Instruments, Inc. 


MAINTENANCE MANAGEMENT WORKSHOP 


This all-day workshop will be centered around the 
military contract. Subjects to be covered at the Tuesday, 
May 10 workshop included maintenance requirements 
from the military and vendor viewpoints, e1zipment re- 
liability and maintainability and the selection, training 
and management of the maintenance organization. 
Speakers and their topics are: 

Introduction, W. F. Dority, Federal Electric Corp. 

The Maintenance Requirement - Military Viewpoint, Cdr. W. R 
Gibson, U. S. Navy Bureau of Ships. 

The Maintenance Requirement - Vendor’s Viewpoint, C. R. Mc- 
Gehee, Stromberg-Carlson Company. 

Instrument Reliability and Maintainability, E. O'Connell, Federal 
Electric Corp. 

Selection, Training and Management of the Maintenance Organ- 
ization - Contracted Maintenance Group, Sam Perry, Chance 
Vought Aircraft Corp. 

Selection, Training and Management of the Maintenance Organ- 
ization - Vendor Maintenance Group, R. G. Bradley, Beckman In- 
strument Corp. 


STANDARDS AND PRACTICES 

ISA’s Standards and Practices Department will spon- 
sor a panel session Monday, May 9, at 2:30 p.m., which 
will review progress to-date and look into some future 
instrument st. 1dardization activities. The object of this 
session is to le. the public know what ISA has done and 
is doing in the way of standardization and to find im- 
portant new areas for the development of standards. 
Representatives of the following committees will parti ci- 
pate in the panel discussion: Nuclear, Dynamic Response 
Testing, Variable Area Meters, Thermocouples and Ther- 
mocouple Extension Wires, Flow Meter Installations, 
Small Case Instrument Charts and Specifications. 


EXHIBITORS INCLUDING MANUFACTURERS’ REPRESENTATIVES (Partial Listing) 


Conax Corporation 
Conoflow Corporation 
Consolidated Electrodynamics 


American-Standard—Detroit Nor- 
wood Products 
American Laubscher Corporation 
Analytical and Control Division Coulter Industrial Sales Co. 
Anderson Greenwood G Co. G. W. Dahl Co. 
Ancmostat Corporation of Amer- Davis Instruments 
ica The Decker Corporation 
Automatic Electric Co. Digital Equipment Corp. 
Automatic Switch Company Dynisco, Inc. 
Bailey Meter Company Electronic Component Division 
Barber-Colman Company— Fenwal, Inc. 
Wheelco Instruments Div. Fischer G Porter Company 
Barton Instrument Corporation The Foxboro Company 
Beckman Instruments Inc.—Sci- Friden, Inc. 
entific G Process The Gems Company 
Instruments Div. General Electric Company 
Beiilove Company—Engineers General Kinetics Corp. 
Benrus Watch Co., Inc Gerber Scientific Instrument Co. 
Black, Sivalls G Bryson, Inc. Greenbrier Instruments 
Braun Knecht Heimann Co. Hagan Chemicals G& Controls, Inc. 
Ralph N. Brodie Company Hallikai 
Brooks Rotameter Company rancennicageg Instruments 
Brush Instruments—Div. Clevite Hammel-Dahl Division 
Corporation The Hays Corporation 
Buchanan Electrical Products Carl Herrmann Associates 
Coleman Electronics, Inc. Imco Equipment Company 
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Following are the panel members and their subjects: 
Thermocouples and Thermocouples Extension Wires, J. Ward 
Percy, U. S. Steel Corporation. 

Fluid Meter Installation Practices, William S. Christian, Barton 
Instrument Corporation. 

Variable Area Meters, Ralph L. Shapcott, Fischer & Porter Co. 
Instrument Specifications, William Carmack, Fluor Corp. 
Miniature Chart Ranges, Donald S. Toomb, Aerojet-General. 
Dynamic Response Testing, Andrew Bremer, Shell Development. 
C. S. Lisser, Oak Ridge National Laboratory. 

Mark B. Bagley, Atomic International. 


Third Annual Power Symposium 


ISA’s Third Annual Power Instrumentation Symposi- 
um will be held simultaneously with the Summer Con- 
ference. Power Symposium Sessions will be conducted at 
San Francisco State College, May 9 through 11. 

The Symposium theme, “Progress in Control Systems,” 
will be keynoted by W. L. Chadwick, vice-president of 
Southern California Edison Company. Welcome address 
will be made by C. C. Whelchel, Chief Mechanical Engi- 
neer, Pacific Gas & Electric Co. E. C. Kistner, Phil- 
adelphia Electric Company, is program chairman. 

Two of the papers will cover instrumentation and con- 
trols in nuclear power plants. Another paper deals with 
control station automation in the Huntington Beach 
Plant of Southern California Edison; a companion paper 
discusses the approach of the Public Service and Gas 
Company of New Jersey to power plant automation. 

For registration and other information on the Power 
Symposium, see page 89. 

Session I—Monday, May 9, 2:00 p.m. 

Digital Computer Control of the Huntington Beach Steam Station, 
A. L. Guidero, Southern California Edison. 

An Approach to Power Plant Automation, Public Service Elec- 
tric and Gas Company, Newark, N. J. 

Session 1I—Tuesday, May 10, 9:30 a.m. 

Latest Design Concepts for Boiler Control Systems on Large 
Steam Generator Units, E. D. Scutt, Leeds & Northrup Co 
Control and data Systems for Large Steam Generating Units - De- 
sign Concepts and Total System Philosophy, Thomas M. Nourse, 
Hagan Chemicals and Controls, Inc. 

Session IlI—Tuesday, May 10, 2:00 p.m. 

Practical Heat Cycle Analysis and How Automatic Equipment Can 
Be Used, Richard D. Ragle, Bailey Meter Company. 

Logical Approach to Commissioning of Control Systems, R. M 
Maust and W. J. Kerchner, Jr., Gilbert Associates, Inc 

Session I1V—Wednesday, May 11, 9:00 a.m. 

Instrumentation for Peaking Capacity, William J. Burns, Long 


Island Lighting Company. 
Dresden Station Instrumentation and Control, Ear] P. Peabody, 


General Electric Company. 
Instrumentation for Water and Steam Purity Determination on 
High Pressure and High Temperature Units, Dale D. Koepke, 
Beckman Instruments, Inc. 

Session V—Wednesday, May 11, 2:00 p.m. 

Four papers on Flame Detectors. 
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Conference Program 

Technical sessions and workshops 
of ISA’s Summer Instrument-Auto- 
mation Conference and Exhibit will 
be held in San Francisco’s Civic 
Auditorium. The program will open 
with the Keynote Session on Mon- 
day, May 9, at 10 a.m. and close on 
Thursday, May 12. Conference reg- 
istrants are entitled to attend ses- 
sions of the ISA Power Instrumenta- 
tion Symposium without charge. 


Power Symposium Program 

ISA’s Third Annual Power Instru- 
mentation Symposium will be held 
at San Francisco State College. Tech- 
nical sessions will open with the 
Keynote Address at 10:00 a.m. Mon- 
day, May 9, and close on Wednesday, 
May 11. Power Symposium Regis- 
trants are entitled to attend sessions 
and workshops of the Summer Con- 
ference without additional charge. 


Cocktail Party 

A cocktail party with hot hors 
d’oeuvres will be held Monday, May 
9, at the Jack Tar Hotel. The joint 
Santa Clara-Northern California 
Host Committee promise no speeches 
at this informal gathering. 


Employment Service 

Employers with job openings and 
ISA members seeking new employ- 
ment opportunities are urged to reg- 
ister for ISA’s Employment Service 
conducted during Exhibit hours at 
Brooks Hall. Submit three copies of 
a resume including your name, ad- 
dress, telephone number, age, mili- 
tary status, education, employment 
history, technical societies, etc., to 
the Employment Committee Chair- 
man, R. C. Hungerford, Cutter Labs, 
4th and Parker, Berkley, Cal. 


Preprints and Proceedings 

Preprints of Summer Conference 
technical session papers will be 
available at the ISA Registration 
Center in the Civic Auditorium. 

Proceedings of the Power Sympo- 
sium will be available at registration 
centers in San Francisco State Col- 
lege. 

Power Symposium registrants will 
receive the Power Symposium Pro- 
ceedings as part of their registration, 
while Summer Conference regis- 
trants will receive a coupon entitling 
them to a selection of 25 preprints 
as part of their registration. 


Plant Tours 

Three San Francisco area plants 
are scheduled for ISA Tours during 
the Summer Conference and Exhibit. 
All visitors, and registrants at both 
the Summer Conference and the 





To Receive a Complimentary 
Registration Form and Program 
for the Summer Conference 
and Power Symposium 
Turn to page 95. 

















Conference 
Including 25 preprints ..... 


Power Symposium 

Including [ape an * , 
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Maintenance Clinic 
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Nominal charge for transportation. 
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Individual copies 
Complete set 


All others .. ea i 
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5.00 8.00* 
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Power Symposium, are invited to 
make these tours: Radiation Labora- 
tory, University of California, Berke- 
ley, California; Ames Laboratory, 
Moffett Field; Shell Development 
Company, Emeryville. 

Arrangements are also being made 
for Vest Pocket Tours. 


Ladies Program 

Registration for the Ladies Pro- 
gram will be held Monday, May 9, 
through Thursday, May 12, from 9:00 
a.m. to 5:00 p.m.—Jack Tar Hotel. 

Monday’s activities include a get- 
together tea in the afternoon and a 
cocktail party at 6 p.m. at the Jack 
Tar Hotel. On Tuesday, a luncheon 
is planned, followed by a tour to 
Golden Gate Park and tea at the 
Japanese Tea Garden. 

Wednesday’s activities include a 
tour of I. Magnin, with luncheon- 
fashion show at the Canterbury Ho- 
tel. 

On Thursday a Sukiyaki Luncheon 
is planned, followed by a ride in 
one of San Francisco’s cable cars and 
a tour of Chinatown. 


Students Day 

Each year, the San Francisco Bay 
Area Engineer’s Week Committee se- 
lects 55 outstanding science and 
mathematics high school seniors to 
participate in a scholarship program. 
All 55 of these outstanding students 
have been invited to be the guests 
of ISA at the Summer Conference. 
Students will assemble for a brief 
orientation covering the Society and 
the exhibit. They will then attend a 
luncheon sponsored by ISA, and each 
student will be introduced with a 
thumbnail biographical sketch. Fol- 
lowing the luncheon, students will 
be invited to spend the day at the 
exhibit. 

College students in technical fields 
have been invited to be guests of 
ISA for a college-level program. 
They will assemble for a talk on 
instrumentation and will then be 
taken on a tour of the exhibit. 


Hotel Reservations 
Hotel reservations for both the 
Summer Conference and the Power 


Symposium should be made through: 
ISA Housing Bureau, Room 300, 61 
Grove St., San Francisco 2, Califor- 
nia. Headquarters Hotel for the Sum- 
mer Conference is the Jack Tar. The 
Sir Francis Drake is the official ISA 
hotel for the Power Symposium reg- 
istrants. It is about one block from 
San Francisco State College, site of 
the Power Symposium séssions. 

A limited number of rooms is 
available at each hotel, and reserva- 
tions should be made early in order 
to obtain a preferred location. The 
Jack Tar is about 12 blocks from the 
site of the Summer Conference and 
Exhibit. Other ISA hotels are the 
Whitcomb, which is across the street 
from the Summer Conference site; 
the Fairmont, the Stewart, and the 
Caravan Lodge Motel. 


Exhibit 

The San Francisco Show will pre- 
sent the latest instruments and con- 
trol systems of over 200 manufac- 
turers and their representatives. The 
three-day exhibit opens Tuesday, 
May 10, at Brooks Hall. Admission 
to the exhibit is free to all Summer 
Conference and Power Symposium 
registrants, to all ISA members, and 
to holders of complimentary regis- 
tration invitations. Admission to all 
others is $1.00. Exhibit hours are: 
1:00p.m. to 10:00 p.m 
1:00 p.m. to 10:00 p.m 
10:00 a.m. to 6:00 p.m 


Tuesday, May 10 
Wednesday, May 11 
Thursday, May 12 


p—— REGISTRATION CENTERS AND— 
HOURS 


Conferénce—Civic Auditorium 
Monday, May 9 9:00 am to 5:00 pm 
Tuesday, May 10 9:00 am to noon ° 
Wed., May 11 9:00 am to noon 
Thurs., May 12 9:00 am to noon 


Power Symposium—San Francisco State 
College 
Monday, May 9 9:00 am to 5:00 pm 
Tuesday, May 10 9:00 am to 5:00 pm 
Wed., May 11 9:00 am to 5:00 pm 


Maintenance Clinic—San Francisco 
State College 
Monday, May 9 9:00 am to 5:00 pm 
Tuesday, May 10 9:00 am to 5:00 pm 


Ladies Program—Jack Tar Hotel 
Monday through 
Thursday 9:00 am to 5:00 


Exhibit—Brooks Hall 
Tues., May 10 1:00 pm to 10:00 
Wed., May 11 1:00 pm to 16:00 
Thurs., May 12 10:00 am to 6:00 
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ISA Journal 


Arnold 0. Beckman 
Award Is 
Announced 


The Instrument Society of America is pleased to announce 
establishment of the Arnold O. Beckman Award for out- 
standing technical contributions in the field of instrumen- 
tation. This annual award, supported by the Beckman In- 
strument Company and administered by the Society, will 
provide recognition and a cash award of $1,000 for the ISA 
member whose contribution in conception and implemen- 
tation of new principles of instrument design, development 
or application, as evidenced in written reports, patents or 
publications, is considered to display the greatest original- 
ity, usefulness and soundness among those submitted. 

The purpose of the award is to stimulate the conception, 
design and development of new principles of instrument 
design, development and application; to acknowledge and 
reward those individuals who make such contributions; and 
to honor the contributions and exemplary achievements of 
Dr. Arnold O. Beckman. 

Dr. Beckman was the recipient of ISA’s highest award, 
that of lifetime honorary membership, at the Society’s 14th 
Annual Meeting in Chicago, in September, 1959. This was 
conferred in recognition of “his long and distinguished ca- 
reer ... and continuing contributions to science, industry 
and education.” A Past-President of ISA (1952), Dr. Beck- 
man is founder-president of Beckman Instruments, Inc., 
Fullerton, California. 

Any ISA member may be nominated for the Award, and 
all ISA members are invited to submit nominations. Nomi- 
nations for the 1960 Award should be submitted before 
April 15, 1960, and should be accompanied by copies of re- 
ports, patents or publications of the nominees appearing 
over a two year period ending Oct. 31, 1959 which substan- 
tially describe the contributions. This material, together 
with a biographical resume, should be sent to W. H. Kush- 
nick, Executive Director, Instrument Society of America 
(Attn: A. O. Beckman Award Committee), 313 Sixth Ave- 
nue, Pittsburgh 22, Pu. 

This Award was established in February, 1960, and there- 
fore the time allowed for submitting nominations in this 
first year is much shorter than will be the case in subse- 
quent years. The Award will be presented at the Society’s 
Annual Fall meeting. 





SOCIETY NEWS 





ISA Plans for 1960 Joint Automatic Control Conference 


On January 8, ISA committeemen 
met in Pittsburgh to plan for the 1960 
Joint Automatic Control Conference. 
This new conference—“‘JACC”—is 
designed to reduce overlap of indi- 
vidual conferences on automatic con- 
trol. Contributing societies are: 
ASME, AIChE, AIEE, IRE, and ISA. 
JACC, the only technical conference 
during 1960 devoted entirely to con- 
trol theory, design, and application, 
will be held at the Massachusetts 
Institute of Technology early in 
September. 


ISA committeemen planning your 
society’s part of the program and 
supporting activities attending the 
January 8th meeting were: R. K. 
Adams, JACC Steering Committee; 
J. L. Harned, ISA Program Chair- 
man; and C. M. Doolittle, ISA Pub- 
licity. Others attending were G. H. 
Bouman, ISA Feedback Contri' Sys- 
tems Division Director and i. S. 
Kindler, ISA National Office Tech- 
nical Director. 


The Pittsburgh committee meeting 
was the first devoted exclusively to 
ISA’s individual participation in the 
1960 JACC. It was preceeded by 
many meetings of representatives of 
the five societies sponsoring the con- 
ference. 


John L. Harned, JACC- 
ISA program chairman, 
instrument engineer, 
General Motors Re- 
search Laboratories. 


R. K. Adams, JACC 
Steering Committee, 





instrument "department, 
Oak Ridge National 
Laboratory. 

The conference is jointly planned 
by the JACC Steering Committee 
with members from all five support- 
ing technical societies and their ap- 
plicable subdivisions. Each annual 
meeting will be sponsored by a single 
society. The 1960 JACC will be prin- 
cipally sponsored by ASME, Instru- 
ments and Regulators Division; ISA 
will principally sponsor the 1961 con- 
ference. The 1960 JACC Steering 
Committee chairman is W. D. Archi- 
bald, ASME: general program chair- 
man is J. M. Mozely. Many people 
from the five societies are actively 
planning 1960 and subsequent JA- 
CC’s to make them all resounding 
successes. Plans for 1961 are already 
underway. 

JACC aims to 


provide a single 


New Chromatography Instrument 


A new development in the field of 
gas chromatography now permits 
chemical analysis to be made in 25 
seconds that formerly required 15 
minutes, 

At a recent meeting of the North- 
ern California Section, Car] J. Pen- 
ther described the new instrument. 
Mr. Penther is a development super- 
visor in the Instrumentation Depart- 
ment, Shell Development Company, 
at Emeryville, California. 

The new chromatograph developed 
by the Shell organization is exceed- 
ingly compact in size, Mr. Penther 
explained. Whereas chromatographs 
now in operation may measure seven 
feet high and weigh as much as 700 
pounds, the new Shell instrument is 
hand-sized and weighs only two 
pounds. 

Mr. Penther showed Northern Cal- 
ifornia members an operating proto- 
type of the miniature high-speed 
gas-liquid instrument which Shell 
has termed a “Microanalyzer.” A 


packaged semi-micro column is used 
to simulate the plates of a distillation 
column. As high as 1000 theorectical 
plates per foot of column are 
achieved, resulting in a high resolu- 
tion of the sample. In addition, only 
0.01 millilitre of sample is required. 

A flame ionization detector pro- 
vides a low detection time constant- 
necessary for small samples and high 
sensitivity. However, the subject 
gas must be combustible. 

For process instruments, a special 
design of sample valves allows a con- 
tinuous operation on a less than one 
minute cycle. A recording potenti- 
ometer of at least one-quarter second 
full-scale travel is required to match 
the high speed of the analyzer. 

This breakthrough in equipment 
design may sharply increase the in- 
terest of industry in gas chromatog- 
raphy for the analysis and control of 
product quality. 

(Reported by T. J. Campbell.) 


C. M. Doolittle, JACC- A. Russell Aikman, 
JACC-ISA program 
committee, director of 
marketing, Ridgefield 
Instrument Group, 
Schlumberger Corp. 


ISA Publicity, IBM Cor- 
poration, Peekskill, N.Y. 


high-level technical conference on 
automatic control theory and appli- 
cations. For 1960, the three-day pro- 
gram will include papers on sampled 
data and adaptive systems, process 
dynamic testing, and control system 
components, plus first-hand report 
on Russian developments in control. 
ISAJ readers having top-flight pa- 
pers on these subjects are urged to 
submit them to program chairman 
John Harned, General Motors Tech- 
nical Center, 12 Mile and Mcund 
Roads, Warren, Michigan. 

Advance programs will be distrib- 
uted during July, and reminders will 
be published in ISAJ. Because of the 
singularity of the conference, its im- 
portant objective, and its joint sup- 
port, a large attendance is expected. 


D. F. Adams Heads 
Air Pollution Group 


Donald F. Adams, head of the In- 
dustrial Research Division air pol- 
lution section at Washington State 
University, has accepted an appoint- 

ment as chair- 
man of ISA’s Air 
Pollution Instru- 
mentation com- 
mittee of the An- 
alysis Division. 
The committee 
was created this 
year to provide a 
central clearing 
house for in- 
formation on air 
pollution instru- 
mentation. 


Adams’ work includes the devel- 
cpment of the MiniADaK, a portable 
apparatus which automatically ana- 
lyzes and records atmospheric flu- 
orides. 
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FINANCIAL REPORT 





INSTRUMENT SOCIETY OF AMERICA 


FISCAL YEAR ENDING OCTOBER 31, 1959 


ISA financial operations this year showed a favorable balance of receipts over 


expenses despite some decline in anticipated membership dues and in ISA 


JOURNAL advertising. 


Ihe Conference and Exhibit continued to be the focal 


point of the Society’s activities and provided a very substantial portion of the 


year's receipts. 


Membership dues amounted to $127,496.36 of which $51,584.91 was refunded 


to the Sections for their local activities, and $26,729.04 was allocated to the ISA 


JOURNAL for member subscriptions. 


Ihe National Science Foundation extended to ISA an additional grant of 


$112,981.00 for the translation and publication of Russian instrumentation mag- 


azines. 


Reserve funds of the Society are maintained largely in interest bearing bank 


deposit certificates and in United States government securities. 


ASSETS 


John C. Koch, Treasurer 


Cash and Bank Deposit Certificates 

U. S. Securities at Cost 

Furniture and Fixtures 

Inventories of Publications at Cost 

Frequency Response Film 

Deferred Expenses, applicable to subsequent year 


Miscellaneous 


TOTAL ASSETS 


LIABILITIES 


National Science Foundation Custodian Fund 
Deferred ISA Income, applicable to subsequent year 


Total Liabilities 


SURPLUS 


October 31, 1959 


SUMMARY OF RECEIPTS AND EXPENSES— 
12 months ending October 31, 1959: 


Membership and Sections 

ISA Journal 

Other Publications 

Division Symposia 

Annual Conference and Exhibit 


Py. 1. &. &. 


Surplus 


TOTALS 


Receipts 
$112,910.84 
244,234.13 
28,828.20 
12,570.95 
321,139.15 
41,103.00 


$205,019.17 
170,593.36 
20,926.73 
10,147.72 
7,705.49 
31,307.95 
144.80 


$445,845.22 


$156,237.46 
47,569.71 


$203,807.17 


$242,038.05 


Expenses 
$124,384.55 
264,282.04 
33,913.81 
22,244.24 
268,595.61 
41,103.00 





$760,786.27 


$754,523.25 
6,263.02 





$760,786.27 


$760,786.27 








ISA Journal 


ISA Launches 
Lecture Guide Series 


One phase of the program of E. C. 
Wanner’s Education Committee is to 
prepare lecture guides for use in Sec- 
tion-sponsored instrumentation cour- 
ses. Under the auspices of the Sup- 
plementary Education Committee, 
chaired by J. E. Casey, certain course 
materials were given preference in 
preparation. These are Measurement 
Fundamentals, Control Theory, and 
Data Handling and Computation. 


At present, Part I of “Basic In- 
strumentation Lecture Notes & Stu- 
dy Guide,” dealing with measure- 
ment fundamentals, has been com- 
pleted. The guide is designed primar- 
ily to assist the instructor or course 
planner in programing instruction 
in the various areas of temperature, 
pressure level, flow, analysis and 
special measurements. In addition, 
basic sketches and diagrams have 
been included to assist in describing 
the construction and operation of 
equipment used in making these 
measurements. While it is recognized 
that certain prerequisite studies are 
necessary, no attempt has been made 
to include them in the outline. In- 
stead, they are discussed in the intro- 
duction and suggested areas of study 
are offered to serve as a basis for 
preparation. 


Part I has been distributed* to all 
ISA education representatives in a 
tentative form to enable complete 
review by the Sections. The Edu- 
cation Committee strongly urges the 
Sections to use this guide, however 
possible, in programing Section 
courses. Comments and suggestions 
from those using it are urged. In the 
near future a letterpress edition is 
planned incorporating the feedback 
and ideas of those who have used the 
guide. This edition will then be made 
generally available, similar to other 
ISA publications. . 


* District or Section Education Chair- 
men who have not received their 
copies, should contact ISA Headquar- 
ters Education Department, 313 6th 
Avenue, Pittsburgh 22, Pa., immedi- 
ately. 


ISA frequently receives informa- 
tion from schools regarding instru- 
mentation instructing positions open 
throughout the nation. Such oppor- 
tunities exist with the Pensacola 
Junior College, Pensacola, Fla.; Se- 
attle-Edison Vocation School, Seat- 
tle, Wash.; and the Philadelphia, Pa., 
School System. 


If you are interested in these po- 
sitions, please contact the schools or 
ISA Headquarters Education Depart- 
ment, 313 Sixth Ave., Pittsburgh 22, 
Pa., for further information. 





Executive Board Doings 





Major Instrumentation Award Established 


by Dr. Ralph H. Tripp 
President-elect-Secretary 
Instrument Society of America 


The ISA Executive Board met on February 4th and 5th 
in Houston at the conclusion of ISA’s first seasonal con- 
ference and exhibit. This highly successful technical 
conference and exhibit, with an attendance of more than 
5,000, provided a fitting background for this Board meet- 
ing. Eighteen of the twenty members were in attendance. 


One of the principle actions taken at this meeting was 
approval of the Arnold O. Beckman Award. This award 
was proposed by the ISA Research Committee in accord- 
ance with the new Honors and Awards Policy which was 
drafted by Dr. Robert Jeffries and approved by the Ex- 
ecutive Board last July. The Arnold O. Beckman Award 
consists of a citation and a one thousand dollar award to 
be granted annually (on availability of a suitable candi- 
date) to the ISA member making the most important 
technological contribution to the conception and imple- 
mentation of a new principle of instrument design, de- 
velopment, or application. These awards will be financed 
by the Beckman Instrument Company and administered 
by the ISA as a part of its program of Honors and 
Awards. Nominations are solicited and judging of candi- 
dates is effected through the Society’s Instrumentation 
Research and Development Committee under Bill Wild- 
hack. It is hoped that the first Arnold O. Beckman Award 
can be made at the Annual ISA Conference this fall. 


It was decided to schedule a total of three conferences 
in 1961 and a total of three conferences in 1962. Schedul- 
ing difficulties made it impossible to make firm commit- 


ments for a fourth conference in 1961 and 1962. The 
schedule for 1961 is—St. Louis, January 16 through 19; 
Toronto, June 5 through 8; and Los Angeles, September 
11 through 15. The schedule for 1962 is—Dallas in March 
or April; Seattle, June 11 through 14; and Cleveland, 
September 10 through 13. A continuing study is being 
made by the Board of possible dates and locations for 
seasonal conferences in 1963, 1964, and 1965. 


Upon recommendation of Vice President Bob Mann, 
the Board approved a Charter of the Idaho State College 
Student Section. According to Mr. Mann, there is a great 
deal of activity and interest at the Idaho State College 
in the ISA and its objectives. The Board was happy to 
approve the Charter for the Northeast Michigan Section 
as a result of the recommendation of Vice President 
Glenn Brockett. 


Due to heavy work load imposed on the Headquarters’ 
office by the Annual Conference and Exhibit in Septem- 
ber and the closing of books and accounts for the ISA 
fiscal year which ends on November Ist, the Executive 
Board requested the Executive Director to mail out 
membership renewal notices in August rather than in 
November. Also in order to expand the services offered 
by the Headquarters’ office, the Executive Director was 
authorized to add an additional staff member - this per- 
son to concentrate on the promoting and expediting of 
Standards and Practices. 


The meeting was adjourned after a unanimous ex- 
pression of appreciation for the outstanding interest and 
cooperation exhibited by our many friends in Houston 
during the Conference. The Houston ISA Section, in 
particular, did an exemplary job as host for this event. 


THREE UNUSUALLY INTER- 
ESTING TOURS have highlighted 
winter meetings of the Albuquerque 
Section. In January, members in- 
spected radar, telemetering, meteoro- 
logical and recording facilities at the 
Federal Aviation Agency installation 
at Albuquerque’s Municipal Airport. 
FAA representatives Vic Staley and 
Bob Neeley explained the operations. 
The tour was arranged by ISAman 
Howard Zorn. 


Work being done on bio-physics 
instrumentation at Lovelace Re- 
search Lab was explained by Dr. 


CIRCUITS INVOLVED IN TELE- 
METERING data from remote loca- 
tions to central control centers, and 
in particular those which apply to 
natural gas distribution systems, was 
the subject of a discussion by Henry 
Mengel of The Bristol Company at 
Milwaukee Section’s January meet- 
ing. Mr. Mengel used slides to show 
some of the equipment needed in tel- 
emetering and block diagrams of 
some of the circuits. 


U. C. Luft of the Lovelace staff in a 
talk which centered on the Lab’s 
participation in Project Mercury. 
This February meeting also included 
a tour of the laboratory facilities. 

This month, March, members will 
travel to the University of California 
installation at Los Alamos to see a 
film taken at the Geneva Atomic 
Conference and to hear a talk by Dr. 
E. C. Anderson. He will describe the 
lab’s use of instrumentation in health 
physics and will include an explana- 
tion of the Human Counter. Albu- 
querque members Phil Porter and 
Bob Schuch arranged the tour. 


A guest at the meeting was Dr. 
Koichi lIinoya, Professor of the De- 
partment of Chemical Engineering 
at Nagova University, Nagoya, Ja- 
pan. Dr. linoya is in the U.S. on a 
Fulbright Scholarship. 


At the same meeting, members 
voted unanimous approval of a pro- 
posal to affiliate the Section with the 
newly formed Milwaukee Technical 
Council. 





“PET PROJECT” of the Pensacola 
Section is the Instrument and Elec- 
tronics course offered by Pensacola 
Junior College. Section member J. E. 
Bigham, who is chairman of the In- 
strument Technology Advisory Com- 
mittee to Pensacola Jr. College, gave 
Section members a rundown on the 
course at the January meeting. Now 
in its second year, the purpose of the 
course is to train instrument tech- 
nichians to meet future demands in 
industry, to offer industry personnel 
an opportunity to receive instru- 
ment technician training, and to 
make available to those who com- 
plete all required sugjects an As- 
sociate of Science Degree. ' 


Beginning in March, date of the 
Section meeting has been changed to 
the second Thursday of the month 


AN INSTRUMENT CLINIC was 
sponsored by the New Orleans Sec- 
tion on January 30 at Tulane 
University. Twelve subjects were 
presented, including the ISA film 
“Principles of Automatic Control.” 
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THE INDUSTRIAL REVOLUTION 
caused by automation was the sub- 
ject of a film viewed last month by 
members of the Kansas City Section. 
Titled “The Search - Automation”, 
the film was produced by CBS 
Television and MIT, and concerns 
the revolution in industry, and in our 
way of life generally, that is being 
brought about by the evolution of 
the machine through automation. 
Several automated factories and 
processes are demonstrated and the 
film also gives a preview of auto- 
mated machines that are still in the 
research stage. 


HOW THE ANALOG COMPUTER 
can help solve instrumentation prob- 
lems in the paper industry was 
discussed by Kim Mumme’ at the 
January meeting of Fox River Sec- 
tion. An instrument engineer with 
Kimberly Clark Corporation, Mr. 
Mumme’ outlined the functions of 
various analog computers compo- 
nents and demonstrated how these 
are tied together to form a compu- 
ter solution. He posed a typical paper 
mill instrumentation problem and 
showed how it was solved with the 
help of analog simulation. 





Rtheo G. 


review 





Justrument Society of America 


John Doe 


is cerpified as a 
Member 
Justrument Suciety af America 


an organization for advancing the arts and sciences related to the theory, 
design, manufacture and use of instruments and controls 
in the various sciences and technologies. 


Ralph A-Tripp 


Prevademt elect Secretary 








The ISA Membership certificate pictured 
above is available to ISA members at the 
cost of $1.00. The certificate is 82 x 
11”, includes lettering of the member's 
name and grade, and is mailed in a hold- 
er which can be used to display the cer- 


tificate without the necessity of framing. 
To obtain your membership certificate, 
fill out and return the order blank below. 
Be sure to indicate the exact way in 
which you want your name to appear on 
the certificate. 





Please print my name as below 





ISA MEMBERSHIP CERTIFICATE 


Attached is $1.00 for my ISA Membership Certificate. 


I am a Member-—__— Senior Member——— Associate 


NAME (PLEASE PRINT) 


Student—— 





Please mail certificate and frame to me postage paid: Amount paid——_—_ 
PARE —_.__.. ere ee ee ee ee ee 
Bo ee —— es 
(UMraAn. Fane OR See 





STREET ADDRESS - . — es 
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ISA Journal 


BASIC AND UNUSUAL APPLICA- 
TIONS of standard thermocouples 
and special variations was the sub- 
ject of two recent Connecticut Val- 
ley Section meetings. 


The first talk in the series was 
given by Earl C. Smith, president 
of E. C. Smith Manufacturing Co. 
He discussed thermocouple materials, 
manufacturing techniques, mainte- 
nance and calibration, and applica- 
tions of special thermocouples. The 
specification, installation and opera- 
tion of thermocouples for best cali- 
bration stability and reliability at 
high operating temperatures was the 
subject for open discussion after the 
regular meeting. 


The second talk in the series was 
given by Charles Hawks, application 
engineer with Hastings-Raydist. He 
discussed the thermopile and its ap- 
plication to measurement of vacuum, 
air flow, velocity, pressure and mass 
flow. 


CHEMICAL ENGINEERS in the El 
Paso area were invited to attend a 
recent Paso Del Norte Section meet- 
ing at which C. M. Novelli of Stan- 
dard Oil of Texas discussed “Auto- 
matic Control of Distillation Col- 
umns.” Mr. Novelli discussed the 
problem from both the instrument 
and process viewpoints. Temperature 
ard heat balance conditions were de- 
scribed for a seven tray column 
making a binary separation of water 
and methyl alcohol at atmospheric 
pressure. At the January meeting, 
talks were given by Allan Hiatt and 
Norman Robb of El Paso Natural 
Gas Company on experiences with 
and considerations for the transmis- 
sion of signals for analog and digital 
computers for measurement and con- 
trol over long distances. 


Kenneth Ruhl reports Paso Del 
Norte news. 


Automated Widgets 


ISA now has available a new 16mm 
sound-color film, “Instrumentation 
of a Widget,” that treats the com- 
plex subject of industrial automation 
and its economic consequences in our 
society in non-technical terms that 
all may understand. “Widget” is an 
ideal visual aid for inclusion in man- 
agement night programs and as a 
means of introducing executive and 
non-technical personnel to the basic 
requisites of instrumentation. For in- 
formation on obtaining this film for 
your Section, write to Leon de Brak- 
eleer, Director, Sections and Mem- 
bership, Instrument Society of 
America, 313 Sixth Avenue, Pitts- 
burgh 22, Pa. 





Sead me information on items circled below. (CARD EXPIRES MAY 31, 1960) 


MARCH, 1960 ADVERTISEMENTS PRODUCTS AND LITERATURE 


ISA JOURNAL 
13 24 35 110 121 132 312 323 334 407 418 429 440 
14 25 36 191 122 #133 313 324 335 408 419 430 441 
0 | would like in- 15 26 37 112 123 134 314 325 336 409 420 431 442 
formation about 16 27 38 113 124 315 326 337 410 421 432 
Membership in the 17 28 39 114 125 316 327 338 411 422 433 
Instrument Society 18 29 40 115 126 317 328 401 412 423 434 
of America. 19 30 41 116 127 318 329 402 413 424 435 
20 31 42 117 #128 319 330 403 414 425 436 
Stiiee 21 32 43 118 129 320 33) 404 415 426 437 
a een hn = 22 33 44 119 130 321 332 405 416 427 438 
4 dened, 23 34 45 120 131 322 333 406 417 428 439 








§ 


468 
469 
501 


SHRHTIS 


+ 
3 


3 
SSRSSSssRss 


SSSRSRKSEEE 


& 


503 








i= Send advance program, ISA Summer Conference & Exhibit, San Francisco, Cal., May 9-12. 





MY NAME TITLE 
COMPANY NAME 
ADDRESS ([) Home C1) Company) 
CITY ame STATE 

















Send me information on items circled below. (CARD EXPIRES MAY 31, 1960) 


NO POSTACE NEEDED MARCH, 1960 
———————EESESE 


ISA JOURNAL 





ADVERTISEMENTS PRODUCTS AND LITERATURE 


13 24 35 110 121 132 323 334 407 418 429 440 451 
14 25 36 WI 122 «+133 324 335 408 419 430 441 452 
O |! would like in- 15 26 37 112 123 134 325 336 409 420 431 442 453 
formation about 16 27 38 113 124 326 337 410 421 432 443 454 
Membership in the 17 28 39 114 #125 327 338 411 422 433 444 455 
Instrument Society 18 29 40 115 126 328 401 412 423 434 445 456 
of America. 19 30 41 196 127 329 402 413 424 435 446 457 

20 31 42 117 #128 330 403 414 425 436 447 458 

21 32 43 118 #129 320 331 404 415 426 437 448 459 
© Cease enter ay 22 33 44 119 130 332 405 416 427 438 449 460 


subscription to 
SA 5 " 23 34 45 #120 «+131 322 333 406 417 428 439 450 461 





Se8R8e 


Ww 
~ 
Oo 





BESSSSRaTER 


SSSSSRRSEEE 
sees 





N 


CT) Send advance program, ISA Summer Conference & Exhibit, San Francisco, Cal., May 9-1 








MY NAME TITLE 
COMPANY NAME 
ADDRESS (C] Home 1 Company) 
CITY 














Use Your Journal Reader Service Card 


@ Use this ISA Journal Reader Service Card fer your requests to instrument manufacturers for catalogs, 
bulletins and specifications. You will get fast personal attention for information on new products and 
services. 


@ Using the Reader Service Card each month promotes the ISA Journal as the outstanding advertising 
medium serving the instrumentation field. 


ADVERTISEMENTS NEW PRODUCTS NEW LITERATURE 
(Cover to Cover) (Begin on pages 34 and 106) (Begins on page 118) 

















CIRCLE ITEMS 
YOU WANT ON 
REVERSE SIDE 
OF THIS CARD. 
DROP IN MAIL 
TODAY. 





BUSINESS REPLY MAIL 


No Pestage Stamp Necessary If Mailed in the United States 











ISA JOURNAL 

INSTRUMENT SOCIETY OF AMERICA 
GRANITE BLDG., 313 SIXTH AVE. 
PITTSBURGH 22, PA. 


READERS’ SERVICE BUREAU 














NO POSTAGE 
NECESSARY 





- 


BUSINESS REPLY MAIL 


No Postage Stamp Necessary If Mailed in the United States 











ISA JOURNAL 

INSTRUMENT SOCIETY OF AMERICA 
GRANITE BLDG., 313 SIXTH AVE. 
PITTSBURGH 22, PA. 


READERS’ SERVICE BUREAU 


INFORMATION on 


ADVERTISED PRODUCTS and SERVICES 


NEW EQUIPMENT . CATALOGS and BULLETINS 


ADVERTISEMENTS NEW PRODUCTS NEW LITERATURE 
(Cover to Cover) (Begin on pages 34 and 106) (Begins on page 118) 








> NEW MEMBERS 


AKRON: Forrest G. Lewis, Thomas J. Mc- 
Manamon 
ALBUQUERQUE: Raymond D. Rachkow- 


ski 
ASHTABULA: Robert L. Johnson, Richard 


E. Partc 
BATON ROUGE: Arthur D. B. Graham 
BOSTON: *Edward T. Connor, Claus O 
Dengler, Harold L. + An- 
bn Ln =e Villu Vilnit, Ste- 
hen 
CAROLINA PIEDMONT: *John R. Ebel 
eee oe ILLINOIS: Keith D. Brown, 
ack R. Div ey 
CENTRAL NEW YORK: Richard L. Neu- 


CHARLESTON: John L. Cochran, Frank 

= | meet se Douglas D. Phillips, Charles 
uires, Leland W. Van Der Veer 
CHATTA OOGA: Hubert A. Cottingham, 
John P. ‘Davis 

CHICAGO. Walter R. Jefferson, Jr., Orrin 
F. Nelson, Clinton G. Rood, Jr., Harold 
E. Schwalm, *Zoltan G. Toreky, *Ber- 
nard M. Winner 

CINCINNATI: *Edward B. Annett, Jr., 
R. Wayne Bloss, Thomas E. Daley, 
Daniel E. Dragoo, Melville W. Hott, 
Jr.. Robert J. Peters, Felix F. Zoeller 

CLEVELAND: John R. Breede, John W 
Kilroy, James D. Smith 

DAYTON: *Daniel L. Dunn 

DETROIT: Jerome E. Bianucci, 
Martin 

FAIRFIELD COUNTY: David A. Bristol 

FOUR CORNERS: Louis E. Schultz 

HOUSTON: James W. Brake, Ralph F 
Coady, Jr., Charles L. Culber, M.T., 
Duane I. Davis, *John F. Donnelly, 
John K. Hinds, Thomas Z. McDaniel, 
*Robert G. Reese, Rueben L. Webb, 
Homer E. Winkler 

IDAHO FALLS: Clarence J. Wick 

J. M. PERRY INSTITUTE: Terry J. Casse- 
day, William E. Lugenbeal, Robert D 
Shattuck 

LOS ANGELES: Robert O. Held, Raymond 
G. MacInerney 

LOUISVILLE: Joseph C. McGrath 

MEMPHIS: Milton J. Seidel 

MILWAUKEE: Howard J. Struck 

MONTREAL: Alfred K. Frei, Frederick A. 
Jackson, Victor Nikitin 


Frank 


NEW JERSEY: Peter F. Adams, Edward 
O. Brown, James Caffarelli, Joseph D. 
Cosenza, Alan D. Kirby, Robert C. 
— Kenneth G. Larson, John E. 
Pow Jr., George F. Weston 

NEW ORLEANS: Henry P. LeBlanc, Jr. 

NEW YORK: Raymond M. Schiff, Irving 
H. Scott, Harry Silver 

NORTHERN CALIFORNIA: Joseph M. Al- 
bert, *Charles L. Bates, Czeslaw Dem- 
inet, Horst F. Dittmar, *Weston B. 
Farrand, William G. Feeney, Warren 


G. Wood 

NORTH TEXAS: Carroll E. Head, *Charles 
J. Kemp, Chris H. Parr, Ralph F. 
Tenny 

OAK RIDGE: *Frank ell 

OMAHA: Leonard N. Fran 

ORANGE COUNTY: “Walter 
*Jules J. Lemoine 

oa? — —h *Eldon R. Holst, Guy 

inger 

PHILADELP IA: *Elmer Cornell, Robert 
C. Kennedy, *Warren W. Lee, Robert 
F. Lesley, H. Earl Love, *Daniel A. 
Neary, John P. O'Hara, Franklin L. 
Sommer, *Eric A. Weiss, Samuel C. 
Wisdom, Jr. 

PITTSBURGH: Fred W. Bruwelheide, John 
C. Eustis, William M. Hutchison, Ray- 
mond J. Lizak, *Edward A. Reynolds, 
Michael J. Wojtisek 

ROCPESTER: *Henry L. Tholstrup 

SABINE NECHES: ‘Hugh C. Deloney 

SAN FERNANDO VALLEY: ‘William S. 
Aiken, Richard J. Hudson, Oliver F. 
Mahannah 


Donner, 


ST. LOUIS: William C. Nusbaum, *James 


M. Rogers 

SARNIA: “Cranford K. Gibbs 

SEATTLE: *Edward M. Gardiner. Walter 
G. Lutz, Thomas A. McCormick, 
*Bruce A. Rayfield 

SOUTH TEXAS: Bill Brasher 

TAMPA BAY: Donald F. Fleshren, Nor- 
man J. Joldersma 

TWIN CITY: Paul W. Chase, David L. Nel- 


son 

VANCOUVER: Ronald P. Drouin, Allister 
D. McCrady, Rolf Muelchen, Robert B. 
Stewart, John C. Wigington, Jasper L. 
Wolverton 

WAYNE COUNTY: Leonard V. Baranow- 
ski, *Clyde L. Cannon, Jay L. Greblick, 


Richard L. Gunn, Donald A. Jager, 
Earl R. Kemper, Stephen E. Molnar, 
Richard T. Nienhaus 
eter a a... artin L. Howard, Jr., 
Cc son 
WILMINGTON: Melvin Green, David C 
now ol Gerard D. Russell, *Eugene S. 


Taylo 
UNAFFILIATED UNITED STATES: “Lewis 
B. Browder, *Robert M. Hubbard, Don- 
ald J. Lawrence, C. Willard Sammis, 
*William D. Secor 
UNAFFI'IATED FOREIGN: *Chien-Jan 
Lu, Horatio F. Unrug, *Paul J. Orban 


ADVANCED TO 
SENIOR MEMBER 


AKRON: Robert L. Moss 

ATLANTA: S. W. Rose 

BATON ROUGE: George W. 

CHICAGO: James E. Ayers, 
Roberts 

COLUMBUS: F. W. Atkinson 

DETROIT: Lester V. Ostrander, Jr 

EASTERN NEW YORK: W. P. Simpson 

HOUSTON: Edward M. Davis, Dr. Ben- 
jamin W. Thomas 

INDIANAPOLIS: Paul K. Webster 

LOS ANGEIES: Edward Siemion 

MEMPFIS: Berryman T. Armstrong 

ts i ~ ta CALIFORNIA: Alex M 


PADUCA': Fred L. Lewis 

PHILADELPHIA: W. D. Levereil, Charles 
D. Rehri 

PITTSBURGH: John L. Wallace 

PORTLAND: James L. Swei — 

PRESQUE ISLE: Robert B. Gra 

ST. LOUIS: Charles F. Hintz, “Donald H. 


Nunn 

SARNIA: Ambrose Upfold 

SAVANNAH RIVER: Billy J. Williams 

SEATTLE: Richard Dale Tatman 

TIDEWATER VIRGINIA: Francis M 
Wakefield 

betes my id Wilmer B. Clipper, John 
M. Devenn 

UNAFFILIA FOREIGN: Dr. Heinrich 
Toeller 


Wayne 


Reed, Jr 
Howard C 


*Signifies that a new member of ISA has been admitted as a Senior Member. 





> Strictly Sectional 


Representatives of five user in- 
dustries held a panel discussion of 
temperature control at Wayne Coun- 
ty Section’s February meeting. 

Guest speaker at Los Angeles Sec- 
tion’s March meeting is Lawrence 
Thielen, Western regional manager 
of the Instrumentation Products Di- 
vision of Ampex. 

Raymond Weaver, engineer with 
the Minute Maid Corp., spoke on 
IBM data processing at a recent 
meeting of Tampa Bay Section. 

The fundamental theory of teleme- 
tering operation, including import- 
ant characteristics, features and ap- 
plications, was the subject of a talk 
given by Ralph H. Levis of Brown 
Instruments at a meeting of Lehigh 
Valley Section. 

James E. OveraH, Pulp and Paper 
Industry Manager for Fischer & 
Porter, spoke on “Magnetic Flow 
Meters” at a recent meeting of the 
Memphis Section. 

Guest speaker at Twin City Sec- 
tion’s January meeting was R. A. 
Minard of Broekfield Engineering, 
who discussed “Viscosity as a Pro- 
cess Dimension—Its Measurement 
and Control.” 


“Systems Engineering” was the 
subject of a talk given recently by 
Dr. Donald P. Eckman of Case Insti- 
tute of Technology at a Pittsburgh 
Section meeting. 

Connecticut Valley president Rob- 
ert Hammerschlag has left Hartford 
to settle permanently in New York. 
His office will be taken over by Lar- 
ry Schafer, Section v-p. 

Chattanooga Section has decided 
to continue its meetings throughout 
the summer months. In April, mem- 
bers will hear a talk on “Instrumen- 
tation in the Pulp and Paper In- 
dustry.” 

A subject of great interest, “Elec- 
tronic Process Control Systems and 
Their Impact on the Allied Hard- 
ware,” was discussed at the February 
Kansas City Section meeting by H. 
J. Ruston of Fischer Governor Co. 

Vaughn Rockney of the US. 
Weather Bureau discussed use of 


some new and sophisticated space 


devices for meteorological data gath- 
ering at the February meeting of 
Washington Section. Particular em- 
phasis was placed on rocket and sat- 
ellite reconnaissance of cloud sys- 
tems for early detection of storms, 


and on the use of new radar equip- 
ment for tracking hurricanes and 
tornadoes. 

Several new and unusual instru- 
ments and their application were 
discussed by local engineers at the 
February meeting of Oak Ridge Sec- 
tion. Among the instruments dis- 
cussed were a radiation alarm, vib- 
ration analyzer and an automatic 
burette reader. 

The Annual Peddlers Night was a 
feature of Indianapolis Section’s 
February meeting. 

“Application of Data Handling 
Equipment in Central Power Sta- 
tions,” was discussed by J. L. War- 
mack of Gulf State Utilities Com- 
pany at the January meeting of 
Houston Section. 

New officers of Sabine-Neches 
Section were installed at the Jan- 
uary meeting. 

The instrumentation of wind tun- 
nels was the subject of a talk given 
at the January meeting of Denver 
Section. 

The Annual Ladies Night was a 
feature of Niagara Frontier’s Jan- 
uary meeting. 
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ISA‘s 
INDUSTRY 
DIVISIONS 


By the nature of their problems 
and interests, instrument engineers 
and technicians have congregated 
according to the industry in which 
they work. Because instrumenta- 
tion is a composite of many tech- 
nologies and professions, these indi- 
viduals in a given industry repre- 
sent many different educational 
backgrounds and experiences, rang- 
ing from statistical analysis to main- 
tenance engineering. For successful 
solutions to instrumentation prob- 
lems there is an obvious need for 
exchange of information and dis- 
cussion of the elements common to 
specific industries. ISA recognizes 
this need and is so organized to 
serve it. One branch of its national 
committee structure is organized into 
ten major Industry Divisions as fol- 
lows: Nuclear, Power, Food, Chem- 
ical & Petroleum, Pulp & Paper, 
Metals & Ceramics, Transportation, 
Aeronautical, Rubber & Plastic, and 
Medical & Biological. The latter two 
are now undergoing reorganization. 
These Divisions comprise ISA’s In- 
dustries Department. 

As described in the February ISAJ 
story “From Feedback to Mainte- 
nance” (pages 74-77) these ten In- 
dustry Divisions are interlaced by 
nine Technical Divisions. The Tech- 
nical Divisions are concerned with 
the basic technologies as they apply 
to all industries, while the Industry 
Divisions are concerned with these 
technologies as they apply to a spe- 
cific industry. These 19 major ISA 
Divisions work closely with each 
other to cross-fertilize ideas and pro- 
vide means and methods for dissem- 
ination of information. They are re- 
sponsible to organize many different 
activities and projects to make in- 
strumentation data available to in- 
dustry, government and education. 
These include conferences, sympo- 
sia, workshops, clinics, handbooks, 
standards, reports, exhibits and spe- 
cial publications. 

One of the very important func- 
tions of the Industry Divisions is 
sponsorship of industry-centered 
symposia. The Nuclear Division con- 
ducts the bi-annual Nuclear Instru- 
mentation Symposium. The Trans- 
portation Division programs papers 


in cooperation with other technical 
organizations concerned with trans- 
portation. The Food Division and 
the Pulp & Paper Division also pro- 
gram events in cooperation with 
other technical organizations having 
common industry interests. The 
Chemical & Petroleum Division and 
the Power Division conduct annual 
symposia which have become inter- 
nationally recognized for their tech- 
nical contribution. 


The Pulp & Paper Division will 
present its First Annual Pulp and 
Paper Symposium this year in Pen- 
sacola, Fla., April 27-29. The Metals 
and Ceramics Division cooperates 
annually with ISA’s Pittsburgh Sec- 
tion in sponsoring the Pittsburgh 
Iron and Steel Conference. The 
Aeronautical Division sponsors the 
very successful Annual ISA Flight 
Test Instrumentation Symposium. 


Directing ISA’s Industries De- 
partment is Nathan Cohn, Vice Pres- 
ident Technical Affairs, Leeds & 
Northrup. Mr. Cohn is elected to his 
office by the membership and holds 
the official title of Industries De- 
partment Vice President, with mem- 
bership on ISA’s National Executive 
Board. 


Nathan Cohn, Vice President 
ISA Industries Department 
(Leeds & Northrup) 





The Nuclear Industry 


Division Director: C. S. Lis- 
ser (photo left), Union Carbide 
Nuclear. 


Objectives: To attempt to fill 
the great need of this industry 
for the sharing of experience, 
through presentation of papers 
at conferences, publications, 
standardization work and the 
co-ordination of efforts with 
all other organizations in the 
nuclear field. 


Conference and symposium participation: Four tech- 
nical papers at the ISA Summer Conference in San 
Francisco; eight papers at ISA’s Annual Conference in 
New York; two papers at the Nuclear Congress in New 
York City, April, 1960. 


Publications in planning: Handbook on Nuclear In- 
strumentation planned for publication in December, 1960; 
Bibliography on Nuclear Instrumentation, planned for 
publication in 1961 in cooperation with the Library of 
Congress and the Library Societies. 


Cooperation with ISA Sections: Planned establishment 
of a clearing house that will allow the Division to offer a 
program on nuclear instrumentation to any Section re- 
questing it. 

Standards and Recommended Practices: Standards 
committee now working on (1) Flow Plan Symbols and 
Letter Identification for Nuclear Work; (2) Safety Re- 
quirements covering Displacement Type Sensing Ele- 
ments in Radioactive Applications. 


Projects for 1960: Recruitment of additional members 

so that all committees will be fully staffed; close liaison 
with other technical societies dealing with nuclear in- 
strumentation with the object of reducing in number the 
meetings offered annually to nuclear instrumentation 
personnel, as well as determining areas in which the 
division must provide leadership; review of papers by 
the division’s publications committee for publication in 
ISA Transactions. 
COMMITTEE CHAIRMEN: Steering Committee, C. S. Lisser, Un- 
ion Carbide Nuclear; Program Planning, V. S. Underkoffer, Leeds 
& Northrup; Section Relations, B. Lieberman, Oak Ridge National 
Lab.; Inter-Society Relations, J. A. Dever, Minneapolis-Honey- 
well; Publications, P. Conrad, General Electric; Standards, Mark 
Bagley, Atomics International 


The Metals and Ceramics Industry 


Division Director: R. R. Web- 
ster (photo left,) Jones & 
Laughlin Steel Corporation. 
Objectives: To collect, devel- 
op and disseminate information 
on instrumentation in the met- 
als and ceramics industry. 
Conference and symposium 
participation: Four papers on 
Steel Plant Instrumentation at 
the ISA Summer Conference in 
San Francisco and at the ISA 
Annual Conference in New York; sponsors annually, in 
cooperation with ISA’s Pittsburgh Section, the Pitts- 


burgh Conference on Instrumentation in the Iron and 
Steel Industry. 


Educational Projects: Working with Penn State Uni- 
versity in the organization of an instrumentation course 
for technicians in the metals industry. 


Projects for 1960: The steering committee is studying 
means to obtain better technical communication and a 
more national coverage of technical activities by the Di- 
vision. 


COMMITTEE CHAIRMEN: Program, T. K. Cauley, U. S. Steel; 
Publications, T. H. Fulton, Leeds & Northrup; Education, Harry 
Cravatt, Allegheny Ludlum Steel Corp.; Steering Committee:, 
R. R. Webster, Jones & Laughlin. 


The Chemical and Petroleum Industry 


Division Director: T. M. Hof- 
fman (photo left), Humble Oil 
and Refining Company. 


Objectives: To further the 
science of measurement and 
control in the acquisition and 
handling of raw materials and 
reagents, in research and de- 
velopment programs, and in 
the processing and inspection 
necessary to produce finished 
chemical, petroleum and petro- 

chemical products; to foster education; to promote the 
cross-fertilization of instrument specialists with knowl- 
edge of practices in other industries; to promote and 
maintain beneficial liaison with other technical and 
scientific organizations; to assist local ISA Sections in 
programing meetings; to recommend to the Standards 
and Practices Department areas where additional stan- 
dardization work is required and to assist in recruiting 
qualified personnel for this work. 


Conference and symposium participation: Two techni- 
cal sessions aimed at the instrument specialist at ISA’s 
Annual Conference in New York in September; sponsor- 
ship of the Annual ISA Symposium on Progress and 
Trends in the Chemical and Petroleum Industry, to be 
held in 1960 at Rochester, N. Y., April 4-6. 


Projects for 1960: Steering Committee will study or- 
ganization and functions of the division to enable it to 
organize and staff the proper committees to carry out its 
functions and attain its objectives; it is also planned to 
formulate operating procedures to supplement those in 
the regular Manual of Operations. 


COMMITTEE CHAIRMEN: Associate Director, E. B. Hall, E. I 
duPont de Nemours & Co., Inc.; Secretary, Louis Gess, Minneap- 
olis-Honeywell; Program Planning, Louis Gess; Steering, Richard 
N. Pond, Taylor Instrument Companies; Education, Gerald S 
Briney, Minneapolis-Honeywell; Section Relations, W. J. Durkin, 
Durkin Equipment Co.; Electronics, S. J. Kniffen, Texas Butadiene 
and Chemical Corp.; Feedback Control, Carl Sanders, E. I. du 
Pont de Nemours & Co., Inc.; Maintenance, Installation and Op- 
eration, V. O. McConnell, The Dow Chemical Company 
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The Aeronautical Industry 


Acting Division Director: 
Harold T. Noble, Jr. (photo 
left), Boeing Airplane Co. 


Objectives: To develop, col- 
lect and disseminate informa- 
tion on instrumentation in the 
aeronautical industry. Confer- 
ence and symposium participa- 
tion: In addition to sessions at 
ISA’s seasonal conference, the 
Division sponsors each year the 
ISA National Flight Test In- 

strumentation Symposium, one of the leading technical 
meetings in this field. 


Projects for 1960: Continued work on realignment of 
Division structure to accomodate the expansion of its 
interest from the initial area of flight test to the many 
other aircraft and missile/space interests, and to coord- 
inate the effects of the flight test, test stand, wind tunnel, 


The Pulp and Paper 


Division Director: Louis G. 
Good (photo left), Panellit 
Service Corporation. 


Objectives: To meet the tech- 
nical needs of those furnishing 
materials and services to and 
employed directly by the pulp 
and paper industry; to promote 
the cross fertilization of in- 
formation from other industries 
by inviting program participa- 
tion from other ISA Industry 

Divisions such as Food, and Chemical and Petroleum; 
to assist and serve any society or publication in the 
pulp and paper industry. 

Conference and symposium participation: First Nation- 


al ISA Pulp and Paper Symposium at Pensacola. April 
27-29; four papers at Pulp and Paper technical session at 


laboratory test and manufacturing committees. Assign- 
ment of regional managers to observe and represent 
aircraft and allied industries in their regions, to coordi- 
nate the needs and desires in the field of instrumenta- 
tion and to channel these requirements to appropriate 
groups within ISA. 


Standards and Practices: A number of survey commit- 
tees are now studying recommended practices for the in- 
dustry. 


COMMITTEE CHAIRMEN: Secretary, Jack C. Hoagland, Con- 
sulting Engineer; Program Planning, R. A. Ackley, Convair-As- 
tronautics; Section Activities, Dewey J. Rhoades, Statham In- 
struments; Societies Relations, Walter J. Gabriel, Convair; Edu- 
cation, Harold K. Cheney, Convair-San Diego; Publication, T. C. 
MacAnespie, The Martin Company; Publicity, Felix G. McGavock, 
Consolidated Electrodynamics; Standards and Practices, Floyd E. 
Bryan, Douglas Aircraft Company. 

(The Director of the Aeronautical Division, now on leave of ab- 
sence, is Fred E. Woods, test manager for the Dyna Soar project 
with Boeing Airplane Company.) 


Industry 


ISA’s Annual Conference in New York in September; 
tentative plans for Second National ISA Pulp and Paper 
Symposium in Appleton, Wisconsin, 1961. 


Intersociety activities: The Division has obtained per- 
mission for TAPPI to use all standards recommended to 
date by ISA. 


Work in progress: Formation of a Plywood Committee 
to serve the needs of this industry; geographical survey 
to determine where pulp and paper mill instrumentation 
interest is concentrated; preparation of a 1200 name 
mailing list of all industry personnel in pulp and paper 
mill instrument activities. 


COMMITTEE CHAIRMEN: Associate Director, James Overall, 
Fischer & Porter Co.; Steering, Louis Good, Panellitt Service 
Corp.; Secretary, James Overall; Program, J. W. Replogle, Panel- 
lit Service Corp.; Education, J. E. Overall; Section Relations, D. J. 
Morrissey, Trimbey Machines, Inc.; Publications, W. Paul Daven- 
port, Bailey Meter Co.; Publicity, W. Paul Davenport. 


The Transportation Industry 


Division Director: T. C. 
Schroeder (photo left), Union 
Switch and Signal Division of 
Westinghouse Air Brake. 


Objectives: To advance the 
art and science of instrumenta- 
tion in the industrial areas of 
aircraft, automotive, marine, 
pipeline and railroad transpor- 
tation. 


Conference and symposium 

participation: Three papers on 

aircraft transportation at ISA’s Summer Conference in 

San Francisco; three on automotive, pipeline and rail- 

road transportation at ISA’s Annual Conference in New 
York. 


Publications: Plans for publication of Handbook of 
Railroad Instrumentation; Handbook covering test pro- 
cedures and instrumentation for conducting automotive 
tests; survey of “Electric Control Valves in Pipe Line 
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Service’; preparation of data sheets for various tests en- 
countered in railroad work; special report in April ISA 
Journal on Pipe Line Instrumentation Session presented 
at ISA’s Winter Conference in Houston; preparation of a 
special story on the Pipe Line Committee for publication 
in Pipe Line News Magazine. 


Standards and Practices: Pipe Line Committee to work 
on standardization of “Maintenance Instructions” and 
“Dynamics of Closed Pipe Line.” 


Projects for 1960: Education Committee will review 
Division program and prepare plans to relate this pro- 
gram to various engineering and management curricula. 


COMMITTEE CHAIRMEN: Secretary, Mrs. Nina Hagen, Union 
Switch and Signal; Aircraft, Karl F. Wacker, General Motors; 
Automotive, Harold R. Fisher, Borg-Warner Corp.; Pipe Line, Max 
T. Nigh, Service Pipe Line Co.; Gas Pipe Line, Ivan W. Schmidt, 
El Paso Natural Gas Co.; Liquid Pipe Line, R. E. Boyle, Service 
Pipe Line Co.; Railroad, R. H. Shackson, New York Central Sys- 
tem; Technical Division, Carl R. Canfield, Borg-Warner; Instal- 
lation, Operation and Maintenance, C. G, Wrigley, Service Pipe 
Line Co.; Publications, Paul Bertness, Consolidated Electrody- 
namics. 





The Food Industry 


Division Director: Dr. Roy E. 
Morse (photo left), Rutgers Un- 
iversity. 


Objectives: To explore the 
area between instrument de- 
velopment and food industry 
application and to cast light in- 
to this area. 


Conference and symposium 
participation: Six speakers will 


The Power Industry 


Division Director: William J. Burns Long Island Light- 
ing Company. 


Objectives: To develop a service organization for pow- 
er industry and to assist in developing uniform guides 
for the industry. 


Conference and symposium participation: Sponsors the 
annual ISA Power Instrumentation Symposium; in 1960 
this Symposium will be held in San Francisco, May 9-11, 
and among the subjects covered in the technical papers 
will be that of automated power stations, a subject which 
was discussed and evaluated in the two previous power 
instrumentation symposia. 


participate in a workshop session at ISA’s Annual Con- 
ference in New York this September to discuss the ap- 
plication of instruments to food processing. 


COMMITTEE CHAIRMEN: Program, Lloyd E. Slater, Foundation 
for IN@*umentation Education and Research; Publicity, Frank K 
Lawler, McGraw-Hill Publishing Co.; Publications, Frank K. Law- 
ler; Inter-Society Relations, J. B. Anderson, H. J. Heinz Co.; Mem- 
bership, D. S. Campbell, Campbell Soup Co.; Arrangements, G. G. 
Moyer, Minneapolis-Honeywell; Education, R. E. Morse, Rutgers 
University; Section Relations, A. R. Aikman, Schlumberger 
Well Surveying Corp 


Projects for 1960: Increased emphasis on the dissem- 

ination of information which is of interest to utilities, 
industrial concerns and manufacturers; establishment of 
close liaison with ISA’s Standards and Practices Depart- 
ment; more extensive participation in ISA Conferences; 
increased emphasis on educational projects and activ- 
ities. 
COMMITTEE CHAIRMEN: Associate Director, E. C. Kistner; Phil- 
adelphia Electric Company; Secretary, H. A. Van Wassen, Du- 
quense Light Company; Standards and Practices, R. C. Austin, 
Detroit Edison Co.; Management and Economics, R. A. Baker, 
Public Service Electric and Gas Co.; Education, W. H. Furry, The 
Foxboro Co.; Management and Economics, J. R. Horton, Louisiana 
Light and Power Co.; Intersociety Relations, J. K. Mawha, Ebasco 
Services, Inc.; Section Relations, G. W. McKnight, Minneapolis- 
Honeywell 





Automation Challenges Management 


The New York Section of ISA challenged management 
to hear their Open Forum on automation, February 10th 
at the Henry Hudson Hotel in New York City. Relative- 
ly speaking, not many members of management accept- 
ed the challenge. Too bad, for they missed some soul 
searching opinions. The New York Section deserves con- 
siderable credit for their choice to conduct such a pro- 
gram in the face of problems involved to get manage- 
ment’s attention. The afternoon panel session was fol- 
lowed by a social meeting and banquet. 

The panel chairman and moderator was Dr. Robert 
Jefferies, past ISA President, and President of Data 
Control Systems, Inc. The speakers were Mr. H. C. 
Frost, past ISA President, and Manager of Administra- 
tive Services, Corn Products Company; Dr. Leon Lapi- 
dus, Chairman, ISA-Computer Control] Committee and 
Associate Professor of Chemical Engineering, Princeton 
University; Mr. W. A. Lebourveau, Assistant Manager, 
Production Analysis, American Cyanamid Company; 
and Mr. George H. Muschamp, Vice President, Minneap- 
olis-Honeywell Regulator Company. 

Mr. Frost’s comments was prefaced by the showing 
of the ISA film “The Instrumentation of a Widget.” He 
classed computers as a major item and claimed that 
their potential has not been scratched with respect to 
the field of industrial automation. He also stated, “Two 
factors are affecting instrumentation—one, optimum 
performance utilizing a systems engineering approach 
and two—benefits growing under central coordinated 
control.” 


Dr. Lapidus, speaking on digital computers, said that 


closed-loop digital control for the chemical and petrole- 
um processes provide great possibilities. They do not 
reduce the number of people but add highly technical 
people. He also felt, as did the rest of the panel, that 
there is a scarcity of high level technical personnel and 
the level of engineers for future automation systems 
will be on a PhD or higher level. Dr. Lebourveau dis- 
cussed process development and engineering from a 
user’s viewpoint. He said: “The role of mathematics is 
becoming increasingly important with a greater empha- 
sis on quantitative nature of work. The development 
and engineering personnel are most important.” 


Mr. Muschamp reflected management’s thinking in 
the field of automation. He felt that management now 
has taken an interest in investigating systems and con- 
trols, and that the ‘bogie’ of labor opposition has been 
discredited, if not eliminated. He thinks that manage- 
ment is ready to talk about control systems. 


The panel agreed that high level personnel were not 
available for the automation/computer systems pres- 
ently used and envisioned for future use. Their opinions 
and discussions revolved about the field of computers. 


The banquet festivities held in the evening were high- 
lighted by Mr. W. W. Garey, McGraw-Hill Publishing 
Co. Mr. Garey, having attended the afternoon sessions, 
felt that management has already accepted the chal- 
lenge of automation and has made giant strides in its use. 
He felt that additional progress would be greatly facili- 
tated by simplifying the area of communication between 
management and instrumentation manufacturers. 
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Are We Really Making Progress? 


Is ISA making progress? The answer is yes, but we 
can do better. In terms of membership, accomplishments, 
services and dollars, ISA is growing, but not equal to 
the potential and the opportunities available. ISA’s 
growth rate might appear to be comfortable, even very 
good, but the fact is that the growth rate must be 
evaluated in the light of a mushrooming instrument in- 
dustry. Membership growth is not keeping up with 
industry growth. ISA services, which have evolved from 
a sound program, must be expanded to serve an ever- 
expanding industry. 


It’s true we’ve come a long way in the past 14 years. 
ISA has done a good job and one it can be proud of. 
But the challenging fact is that ISA is not realizing its 
full potential. We have reached the point, as every dy- 
namic body reaches the point, where we must take a 
hard, objective look at what we’ve done and what lies 
within our grasp to do. 


ISA has taken up this challenge. Three officers who 
know the Society well and who have given greatly of 
their time and effort to its growth have probed the 
workings of the organization from top to bottom. In 
their reports, made at the Annual Members Meeting in 
Chicago, they presented an honest, soul-searching ap- 


Education! Research! Standards! 


by John Johnston, Jr. 
(E. I. du Pont de Nemours & Co., Inc.) 


President, Instrument Society of America, 1960 


Three of the interests of the instrumentation profes- 
sion that I personally am most hopeful can be advanced 
through ISA are Research, Education and Standardiza- 
tion. These three subjects are particularly important to 
the National Committees charged in the name of the 
Society to further instrumentation research, education 
and standardization. It is not enough, however, for us 
to consider the problem solved when we form a com- 
mittee with the responsibility to perform this work. De- 
spite the fact that progress is being made, these com- 
mittees need help. They need ideas! More important, 
they need competent leadership on fitting these ideals 
into overall plans and carrying them to fruition, a per- 
sonal promise to handle that particular facet of the 
overall responsibility for which each of us is fitted. 
Notice that I did not say best fitted! There is much work 
that will not challenge our best talent. Much of it in- 
volves sacrifices in time and effort for the completion 
of relatively mundane chores. I sincerely hope that each 
one of us will face the reality that significant accom- 
plishments are the fruit of varieties of effort. If each 
member will share in the effort, we can literally lift 
instrumentation into its proper place among the tech- 
nologies. 


What talents are needed? Where do they exist? How 
can they be used? How can we work to bring into 
existence more substantial ISA achievement in one or 
all of the three activities I have named? The first talent 
most urgently needed is leadership. Each man can do 
an additional job for the advancement of instrumenta- 
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praisal of where we stand, where we must go from here, 
and how to go about it. 


They were not easy either on themselves or on the 
Society, and out of this almost painful analysis they 
have diagnosed some of ISA’s major and minor problems 
and prescribed some remedies. 


If they have not dwelled on ISA’s accomplishments, 
it is not because they do not appreciate what has been 
done by the Society. They recognize its fine accom- 
plishments and have made important contributions to 
this progress—but the job given to them was not to 
congratulate the membership on a successful past. Rather 
it was to show us the road to a splendid future. 


ISA is a society—a group of individuals working in 
concert toward a common goal. By its very definition, 
ISA cannot exist, let alone flourish, unless every mem- 
ber contributes, as well as receives. This is why the 
problems of the Society are being placed squarely be- 
fore you, the members—the problems are yours. The 
officers can suggest solutions, but only the membership 
can implement them. Their challenge is your challenge. 
They are giving their best efforts to leadership—the rest 
is up to you. 


Are We Serving Our Mission? 


tion by offering himself or his talented associate as a 
potential leader for a project within the framework of 
the Society’s objectives. Perhaps objectives are most 
apparent in terms of what other Societies do. Perhaps 
they can be expressed in terms of unfulfilled needs in 
our government, our educational system, or our em- 
ployer. 


In the fourteen years since instrumentation has been 
a recognized specialty in industry, the employment of 
instrumentation people in the production processing in- 
dustries has increased 14 fold; some say 100 fold. In 
the aeronautical and related industries, the increase is 
much higher and in some phases of industry instrumen- 
tation has assumed a new and significant role. Graduate 
engineering and scientific employment in instrumenta- 
tion for all industry is now said to have reached 40,000 
and is increasing at the rate of 3,000 per year. 


Naturally, this fast growth is paralleled by equally 
rapid increases in the need for education of these people. 
On the following chart are highlighted some compari- 
sons of educational programs now in existence among 
well-known technical societies. It should be apparent 
that there is room for expansion of ISA services to its 


members. 


EDUCATIONAL PROGRAMS 





Conducts National Programs 
Accredits Colleges 

Sponsors Aid 

Sponsors Projects 

Publishes Texts 

College Student Chapters 
Awards Outstanding Students 





We in ISA with our 12,000 members certainly have 
the people with the talent to match such accomplish- 
ment; we have access to the sources of information; we 
have the wherewithal, and apparently all we need is 
the motivation. ISA can produce!—as has been adequate- 
ly demonstrated by its exhibits, its symposia, its Journal, 
its recommended practices; its Section education pro- 
grams and its many special projects. It can produce lit- 
erature, do its share in education, exert a major influence 
toward the adoption of standard practices, and be a 
clearing house for all instrumentation research informa- 
tion. This requires imaginative leadership, and once 
again may I say the leadership is you and your asso- 
ciates. 


If you are interested in Standards—gather a group of 
workers—right in your own area, even in your own 
plant, and develop an unofficial proposal in sufficiently 
complete detail to be evaluated—one that represents 
your industry’s ideas and one that, in your considered 
opinion, deserves the attention of the Standards and 
Practices Division. Process it for preliminary considera- 
tion, and be sure to include the names of individuals and 
organizations who might represent the nucleus of an 
official Standards Committee which the Director might 
appoint. Do the same thing in education and research! 
Let’s turn our wishful thinking into deeds accomplished! 
Fit our efforts to the aims of the Society and serve the 
needs of our profession! Instrumentation is a dynamic 
field—ISA is a dynamic organization. 


In 1958, as part of the Philadelphia Annual Confer- 
ence, an Educator’s Workshop was held. This was the 
first meeting of its kind sponsored by ISA and it was 
perhaps first in another respect. It was a meeting that 


Is Our Membership Keeping Pace 


by Willard A, Kates 
(The W. A. Kates Company) 
Executive Assistant to the President, ISA, 1959 


Until 1957, our rate of growth excellently paralleled 
that of the increasing number of engineering graduates, 
but during 1958 our rate of growth decreased. Member- 
ship is growing, and the number of yearly admissions 
are greater than the number of yearly losses, but the 
fact is that actual membership figures fall short of our 
estimated potential membership. 


The percentage of ISA student members is also far 
behind that of other professional societies. (As Past- 
President H. C. Frost pointed out at a recent Executive 
Board meeting in New Orleans, ISA is handicapped in 
gaining student members because instrumentation is not 
a recognized academic discipline except in a few uni- 
versities, whereas fields covered by the other major 
professional societies are recognized disciplines. As a 
result, the first interest of the undergraduate engineer 
is often directed to these societies, rather than to ISA.) 


Our membership growth is in the hands of our Sec- 
tion Chairmen, our Sections and our Section Member- 
ship Committees. But the Membership Chairman alone 
cannot attract and hold members. He can bring any 
number of members to our meetings, but if these do 
not feel that they will receive mental stimulation, that 
they are among congenial companions, and that our pro- 
grams justify their audition and attention, they will not 
remain with us nor will they comment favorably to 
other people who might be thinking of joining us. 


An analysis shows that a large number of our mem- 
bers leave after being with us for one or two years. 
Apparently they find that our programs and activities 


called for specific action. It is an inspiration to me to 
realize that despite almost insurmountable odds, un- 
ending red tape, and extremely discouraging delays, a 
small group of the people who were at that Workshop 
have stuck to their guns and accomplished two very 
admirable things. 

First, Abner Hathaway and his Task Force now have 
a quantitative basis for designing the ideal curriculum 
to teach technicians the various skills required in in- 
strumentation for every variety of industrial employ- 
ment situations. They know the educational require- 
ments for work at a number of technical levels required 
in the position of instrument technician for a chemical 
laboratory, an aircraft factory, a petroleum refinery, a 
missile launching site, and many other major users of 
this talent. 

The second accomplishment, resulting directly from 
the 1958 Educators’ Workshop, is the incorporation in 
the Philadelphia School System of a series of courses 
for high school seniors dealing with the science of meas- 
urement and automatic control. 


I cite these examples as two of the many achievements 
which got their start, not initially as projects of one of 
the national units of the Society. They are the out- 
growh rather of individual or Section stimulus. The 
kind of thing that any of us could have undertaken for 
the advancement of the Arts and Sciences of Instru- 
mentation. 

I sincerely hope that we will make use of the other 
workshops, clinics, sessions and committee meetings to 
gain our ends; to make the most of the Society’s fa- 
cilities for the advancement of our joint objectives and 
to help ourselves by helping ISA. 


with Instrumentation’s Growth? 


are not sufficiently attractive or stimulating. This is 
confirmed by attendance statistics showing the small 
percentage of most Sections’ membership attending 
meetings. Many Sections note that the backbone of their 
meetings is a relatively small number of “old faithfuls.” 


As a Society, we have an excellent manual discussing 
all the phases of programing activities. Such feedback 
as we have received indicates that this manual is prac- 
tical, its suggestions and recommendations are construc- 
tive, and there is ample reason for its study and use by 
most Sections. 


Our Society’s Headquarters at Pittsburgh is ready to 
assist in obtaining speakers, but they comment that the 
small number of requests for such help has been notable. 


A third matter which should receive the immediate 
and substantial attention of our Sections is the subject 
of communications. Communications among the officers 
of the Sections, those of the Sections to the District Vice- 
President, and communications of the Sections to each 
oher via our ISA Journal—all can well stand examina- 
tion and improvement. 


I see a Section as a small business. Its potential mar- 
ket includes the geographically accessible personnel in- 
terested in instrumentation. It manufactures programs 
and other materials of interest to instrument people. 
And it convinces them, by its membership and publicity 
activities, that they should belong to ISA. Therefore, 
with this visualization in mind, I propose: 


1. Reference to your Section Operating Guide. This is 
a help for Sections born of the meetings and discussions 
of your District Vice-Presidents and containing a wealth 
of methods tempered in the fires of experience. 
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2. That all Sections which have been losing members 
make an analysis of their local situation and potential 
membership. An honest appraisal of this sort will be 
helpful in depicting potential membership and its char- 
acteristics. But let me emphasize that this survey will 
be as valuable as the factuality and care used in its 
making. 


3. I propose that these Sections review their program 
schedule in accordance with the Section program chair- 
man’s manual issued in 1958, and in Section 9 of the 
Operating Guide. This manual discusses not only pro- 
grams but also ways to construct the year’s activities, 
to analyze the results of each meeting, and thereby to 
insure progress toward programs that interest more 
and more Section members. 


4. I propose the activation of the Guide for Section 
Membership Promotion which has 11 pages of informa- 


tion and constructive suggestions that should be used. 


5. I propose emphasis on and appreciation of the fact 
that there is no substitute for Section responsibility for 
results. 

6. Appoint a corresponding secretary or ISA Journal 
secretary and insure that the news of your Section’s ac- 
tivities are regularly transmitted to our Journal. 

7. I would activate my Section’s publicity activities, 
insure that they continue active, and use the sales 
skills of the sales engineer members of my Section. 

In short, I’m proposing the activation of the several 
mentioned Section Manuals by means of the energy and 
initiative of Sections, and in accordance with the needs 
and constructive desires of these same Sections. Simply 
the utilization of the teaching of experience to improve 
progress, and the actual making of progress by hard 
work. 


How Well Are We Disseminating Information? 


by Philip A. Sprague 
(The Hays Corporation) 
Vice-President, General Relations, ISA, 1959 


Dissemination of technical information has been a 
central objective of the Society from its very beginning. 
Through the years, the Society has experimented with 
a host of techniques in an attempt to achieve its “dis- 
semination” objective. Essentially these techniques break 
down into three types of activities: 


A. Bringing people together. 
B. Bringing people and the printed word together. 
C. Bringing people and hardware together. 


Let’s take a look at what has been accomplished in 
each of these areas. 

A. Bringing people together. In 1958-59 our Society 
conducted six symposia and two conferences, in addition 
to being a principal participant in two other conferences. 
ISA was solely responsible for 459 papers at these meet- 
ings. Subject matter ran the gamut from sophisticated 
computers to prosaic (but important) valves. 

It is estimated that 6800 man hours of time were spent 
in these ISA sessions. 

At the Section level, our Society’s 97 Sections have 
conducted 860 meetings during the past year concerned 
with a wide array of topics. Another 7.5 man-years of 
time was dedicated in this manner to the dissemination 
of technical information. 

In addition, ISA has held Executive’s Days in 1957, 
58 and ’59 attended by 650 top managers from through- 
out industry. Here the Society has recognized its re- 
sponsibility to top management as well as to its members 
and the technical public, by explaining the bewildering 
subject of “Automation.” 

ISA has also fulfilled its obligation to our government 
by erganizing sessions for the 1957 automation hearings. 

B. What about bringing people and the printed word 
together? 

In 1946 Standards and Practices were begun. Since 
then, 19 Standards have been issued. 

In 1954 the ISA Journal was launched. Today, 68 
issues later, over 540 articles, 1530 new product briefs, 
and 2500 maintenance hints have been made available 
to its subscribers. Circulation is now almost 17,000 and 
growing steadily. Inquiries from readers are being re- 
ceived at the rate 60,000 annually. 

Literally millions of words of technical material have 
been issued by our Society in the form of proceedings 
and pre-prints. In 1958-59 alone 423 papers were printed 
based on ISA sponsored conferences and symposia, nat 
to mention those in which ISA was a joint sponsor. 

In 1958 our Society took the lead in recognizing the 
need for making translations of foreign technical work 
available to U. S. engineers. Through the cooperation of 
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the National Science Foundation and MIT, it produced 
the now-famous Russian translation series. Over 48 is- 
sues of this have now been published and 900 copies 
distributed. 


C. With regard to bringing the individual and hard- 
ware together, few societies can match ISA’s record. 


From a 97 exhibit, 5000 attendance in Pittsburgh in 
1946, the world famous ISA Show has expanded to a 400 
exhibit, 20,000 top quality attendance event in 1959. It 
now ranks as the 8th largest industrial trade show in 
the United States. 


Qur Society has also pioneered maintenance clinics 
and a host of training sessions in which hardware is 
explained to interested engineers. 

Now, some millions of words, reams of paper, thou- 
sands of hours and dollars of hardware later, where are 
we? While measurement of an image is, at best, an 
attempt at measuring intangibles, it seems fair to de- 
scribe ISA in the following words. 

Increasingly, ISA is known by the general public as 
the Society concerned with instrumentation and auto- 
mation. In addition, government people and top man- 
agement now turn to us for help in this area. 

Increasingly, bibliographies refer to ISA Journal arti- 
cles and ISA papers. Increasingly, ISA conferences and 
symposia make technical news by their timeliness and 
depth. Increasingly, new equipment designs reflect user 
opinion as expressed at ISA conclaves and exhibits. 

But an enormous job remains to be done. Not only 
must we increase the quantity of our output in all fields 
but, more ‘mportant, the quality of this output. 

In bringing people together, we must design more 
and better meetings, we must explore better ways for 
men to exchange ideas on a wide range of topics. 

At the Section level, there will be a continuing need 
for better program chairmen as the requirements of our 
members for quality material on a wide range of topics 
expand. 

In bringing people and the printed word together, we 
need a compendium of the finest work done or sponsored 
by ISA members. Fortunately, your Publications Com- 
mittee and Executive Board have foreseen this need and 
have, after intensive study, approved a program of 
transactions. 

In bringing people and hardware together, we can 
no longer assume that one large national show satisfies 
the needs of our members widely spaced geographically. 
For this reason, your Executive Board has approved the 
seasonal show concept in which we, in effect, “take the 
hardware to our members.” To see that these seasonal 
shows are a success will be ihe responsibility of many 
of you throughout the country. 





NEW FROM 
BRISTOL 


CONVERTS MEASUREMENTS SHAFT POSITION FOR 
LIKE THESE: INTO. OPERATING: 


Pressure Transmitting slidewires 


ute pressure or vacuum Synchro Resolvers 


Differential pressure Alarm switches 
Liquid level Analog-to-digital encoders 
Flow Upset contacts 
Temperature Limit switches 
Linear motion | BY-N7T-} dlelamoelal e-[e 6 


and many others etc., etc., ete 


A precision feedback 
package... easy to 
use as a regular instrument 


It’s the new Bristol Dyna-Servo ce - New Bristol Dyna-Servo Transducer 

Transducer, a high-torque, electronic Set eee eee 
packaging as regular instruments, adds 

servo unit that converts position - ih new flexibility to instrument 

or measurements into precision shaft system design. 

angle...uses same highly accurate, 

service-proved electronic system as famous 

Bristol Dynamaster* potentiometer and 

bridge instruments... works with high-precision 

Bristol measuring elements, long known for accuracy, 

sensitivity, stability. Write for complete technical data 

on this new Bristol contribution to instrumentation flexibility. 

The Bristol Company, 129 Bristol Road, Waterbury 20, Conn. 


*7.M. Reg. U.S. Pat.Of. 9.27 


} Pog : SS t Oo L. . for improved production through measurement and control 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Diff/Press Transducer 


A new high frequency-re- 
sponse differential pressure 
transducer, for application of 
both corrosive and conductive 
media to either side of a single 
diaphragm, fully compensated 
for temperatures of from —65 
to +300° F; high natural fre- 
quency-response results from de- 
sign technique and compact 
physical size; _ unidirectional 
pressure ranges from 0-10 psid 
to 0-3000 psid; bidirectional 
pressure ranges from +5 to 
+1500 psid. Dynisco. NO. 301 


Explosion-Proof Housings 
Cast aluminum __ explosion- 
proof housings for total force 
to 275,000 Ibs against cover, UL 
Class I, Group D; Class II, 
Groups E, F, and G. Will not 
rust, are nonmagnetic, non- 
sparking; do not use gaskets. 
For equipment starters, relays, 
splices and permanent terminal 
panels; particularly suitable 
with control panels because of 
light weight. Furnished “blank” 
from stock in 33 sizes up to 24 
x 24 x 8”, drilled and tapped 
to specs at factory. Adalet. 
CIRCLE NO. 302 


Transistorized Neadout 
Low-cost transistor drive for 
Nixie indicator tube comprises 
10 medium voltage NPN tran- 
sistors in common emitter de- 
sign; each drives one of indicat- 
or tube’s 10 cathodes; negligible 
current drawn by 9 “off” cath- 
xdes. Prevents damage to tran- 
sistor junction; results in low 
power; triggered by signals low 
as 3 volts; only 300 amps; en- 
capsulated on std indicator tube 
socket. Designed for panel 
mounting; temp limits —30 to 
55° C. Burroughs. NO. 303 


Digital Distribution Unit 
Completely transistorized data 
handling unit accepts range tim- 
ing signals to 27 bits; provides 
interrogation of devices whose 
outputs can be digitized; ex- 
tracts and stores up to three 24- 
bit words plus 20 bits of auxil- 
iary data. Sampling rates of 10, 
20 and 40 pps standard; ar- 
ranges data into high-efficiency 
format for transmission on data 
link, simultaneously recording 
data on tape. Extends capabili- 
ities of radar and missile track- 
ing systems. Cubic Corp. 
CIRCLE NO. 304 


Dial-Type 24-Hour Clock 

Easy to read, precision built, 
conventional clock for flush 
panel mounting; heavy duty. 
Main figures 4” high conform- 
ing to MIL SPEC 33558 ASG, 
black or white background with 
contrasting hour, minute and 
sweep second hands. Synchron- 
ous timing motors available for 
50, 60, 400 and 500 cycle opera- 
tion; 110 volts ac. 5” diameter 
dial face, polished brass, black 
or colored flanges. Outside di- 
ameter of flange is 6 7g,” bolt 
circle. Haydon. NO. 305 


One-Second Oscillograms 
New technique provides “lat- 
ensified” oscillograph records in 
less than one second—60 times 
faster than before. Technique 
called “Dataflash” can be ap- 
plied to standard record drives; 
latent image latensified by a 
process, results in an oscillogram 
with good contrast; no chemicals 
used. Operable in environments 
of high humidity or low am- 
bient light; records can _ be 
“permanized.” Consolidated 
Electrodynamics Corp. 
CIRCLE NO. 306 


Compressed Air Dryer 
New air dryer for installation 
in any air system, augments 
functions of aftercooler and re- 
ceiver; extracts residual water, 
reduces trace vapor dewpoint 
below 0°F, removes dirt, scale, 
rust, reduces gaseous oils, ster- 
ilizes air. Has triple desiccating 
chamber, no moving parts; per- 
forms automatically. Requires no 
heat, regeneration, power, in- 
jection, volume loss; permits no 
carryover. Used for any volume 
compressors. Van Products Co. 
CIRCLE NO. 307 


Speed Governor Housing 
Synprotex speed - detecting 
switches are now furnished 
housed in a stamped steel box, 
complete with wiring knockouts 
and flanged mounting; box 
measures 234 x 4% x 38”, 
can be supplied with shaft 
lengths and diameter to order. 
Can accept two detecting units, 
each with high, low limit; 500 
to 4000 rpm; eliminates friction. 
1% accuracy; independent of 
voltage, load conditions. Used 
for overspeed, signaling, se- 
quencing. Torq Eng. Products. 
CIRCLE NO. 308 








New...from United States Gauge! 


USG CONTROLLER AND 
VALVE POSITIONER 
COMBINED! 


... in low-cost, valve-mounted 
U.S. Gauge Pilot-Positioner 


First practical combination of an indicating pneu- 
matic controller and a valve positioner. One 
compact unit for temperature or pressure control 
and quick, accurate valve positioning. Check de- 
tails here. Then send for Bulletin FO29 today! 





REMOTE 


USG 
PRESSURE 
TRANSMITTER 





PRESSURE OR 
—<@— VACUUM 


SOURCE 











The unit can have its measuring element di- 
rectly connected to the process. Or, as shown 
in diagram, it can be a pneumatic receiver for 
use with all makes of pneumatic transmitters. 


Wide controller model range. The USG Pilot-Positioner is available with most Thi addi ¢?* inal 
controller models in the USG Pilot line. These include pressure measurement us permits additional indicating or record- 


from 30 in. Hg vacuum to 10,000 psi (applicable to liquid level as well), and 
1000F. Also, proportional band, tion of the variable at the valve. 


ing at a remote panel board, as well as indica- 


temperature measurement from —350F to 
adjustable for 0 to 75%, or adjustable differential gap (for fast-stroking valve). 


Unit measures a compact 812 in. square. 











Eliminates second unit! Valve-mounted close New non-bleed relay. Faster, more accurate Mechanical feedback; one air supply. The new 
to the process, the USG Pilot-Positioner and positive positioning action is assured Pilot-Positioner employs mechanical feedback 
minimizes transmission lags, provides higher with a new USG-designed, high capacity through a lever system. Controller's pneu- 
precision and speed in valve action. Need non-bleed relay. A control by-pass panel matic components are used to amplify air 
for separate valve positioner is eliminated, with manual-automatic-service positions is pressure. Only one air supply required and 
cutting initial cost of two controls and sav- offered as an option, mounting underneath pressure can be as high as 65 psi. Adjustable 
ing on installation and maintenance. Unit the instrument case. Another option permits for valve stem travels from % in. to 4 in. 
fits any standard diaphragm motor valve. remote pneumatic set point adjustment. Valves can be air-to-open or air-to-close. 


® 
UNITED STATES GAUGE 


Division of American Machine & Metals, Inc., Sellersville, Penna. 
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Input-Output Codewriter 


Electronic unit prints characters 
serially, provides man-machine 
coupling to data processing and 
handling equipment. Capable of 
discrete line or binary connection 
to basic equipment; alpha-numeric 
and numeric-only printout avail 
able. Applications include logging 

laboratory test results, production variables such as shaft rota- 
tion and weight. Royal McBee. CIRCLE NO. 309 


Gas Chromatography Analyzer 


Instrument designed to meet requirements of longer and 
higher temp analyses. New high performance detectors permit 
accurate measurement of samples in minute quantities; heated 
sample collection system; new temp control with close regula- 
tion. Perkin-Elmer Corp. CIRCLE NO. 310 


Ball-Type Flow Indicator 


For low flows down to 0.075 gpm 

(water), 4% cfm (air or gas); indicato1 

shows at glance when flow is_ taking 

place. Flow makes ball dance in tough- 

ened glass dome; if flow stops, ball drops 

from sight. Made in 1%” pipe size for 

pressures to 100 psi; die-cast bronze body, nylon or teflon ball; 

only one moving part. For air, steam, water, oil purge lines, 

cooling water, lubricating oil, etc. McIntosh Equipment Corp. 
CIRCLE NO. 311 


Time Sequencer 


Solid-state static device is self- 
contained programer; provides 
control power signals for per- 
forming test operations, missile 
countdown, industrial process 
control. All solid state except 
long-life beam-switching tubes. 
for time signals. Performs all 
principal logic functions; read- ; 
ily modified thru interchangeable plug-in design. Magnetic 
Amplifiers, Inc. CIRCLE NO. 312 


Atmospheric Particle Monitor 


Counting instrument for continuous monitoring of outdoor 
air or atmospheres indoors, such as ultra-clean work areas. Rec- 
ords on 6” strip-chart; range from 0.3 microns to any desired 
upper limit. Continuously self-calibrated; counts 1000 particles/ 
min with 1% coincidence loss at std flow rate of 100 cc/min. 
8”/hr chart speed; 115 volts, 60 cps, 3 amps. Royco Instruments. 

CIRCLE NO. 313 


Subminiature Readout 


Subminiature in-line, in-plane dig- 
ital readout provides high degree of 
brilliance, greater legibility unde 
high ambient light and wide viewing 
angles. Life expectancy over 60,000 
hrs at 5.5 volts; character size 4g x 
%” 11 inputs (common and 0 
thru 9); 4.5-6 volts dc or ac; 2 watts 
max power at 5 volts; weighs | oz. 
Electronic Equipment Div. NO. 314 
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VARIABLE-RESPONSE RECORDER 
for densitometry in paper electrophoresis 


Recording function electrically 
adjustable from linear to 
logarithmic and trans - 
logarithmic 


Sensitivity 
adjustable from 
10 to 200 millivolts 


Designed specifically to be used with scanning densitometers for correctly- 
compensated quantitative evaluation of electrophoretic patterns on filter paper 


Write for Bulletin #1100 TON HH 





Hl 
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Fluorescence 
Photometers 


Also: Densitometers pH Meters Colorimeters 
Meters Electronic Photometers 


CIRCLE NO. 39 ON PAGE 95 
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LEISS 


Single and Double 
MIRROR - MONOCHROMATORS 


with exchangeable prisms for the 
visible, ultraviolet, infrared from 
200 millimicrons to 20 microns 


Write for Bulletin +980 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 
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Miniature 


scanne! combines light-source and * " 
photocell in single unit. Operates on 
reflected light, responds to metallic . 


and nonmetallic objects, provides 
simple means for handling counting 
and control operations, Senses dis- 
tances up to 2”. Light-source rated 
at 60,000 hrs life at 5 volts ac. Solid- 
state detector sealed against moisture, dust, corrosive atmos- 
pheres; mounts in single 3/4” hole. Farmer Electric. NO. 315 


Tape Loop Magazine 


Unit used for delay applications and spectrum analysis of 
large samples of data, up to 14 channels of information. 120’ : tig 
length provides simple conversion from lab reel-to-reel device - 


oa co ous loop: acco odates %4, or 1” tape. Pre “ ae x 
Pi omsonerae Co aie " iets ome oon os 1 is 100-ft. roll 
tj 
= of Grant's 
instrumented Probe ; : Linatrace 


New instrumented probe pro 
vides economical, accurate sensing 
of angles of attack, sideslip, dy 
namic pressure and acceleration in 
pitch and yaw planes. Boom and 
head rigidly mounted, no moving 
parts. Reliable, rugged, high sensi 
tivity and _ frequency response 
Ranges are +30° below Mach 0.7, 
+24° above Mach 0.7; normal and 


bide 


lateral accel. range +6 g; std dy- 
namic press. range +2.5 psi. Re 


\: 
NN NY 4 


spective accuracies above are +0.2°, +0.05 g and +0.03 psi. 
Giannini Controls Corp CIRCLE NO. 317 


AK: : 


to prove 


tN 


e Whiter backgrounds 
e Blacker trace 
Power Spectrum Computer e High speed 
Unit features dynamic range of approximately 8 decades of e Greater cleanness — 
power for frequencies from 1 cps to 10 kc; input signals, either clarity —contrast 


direct or from magnetic tape, modulated and filtered so output than an other 
is accurately squared and integrated to give power density 3 Y ' 
spectrum. Applied Research Associates CIRCLE NO. 318 recording paper: 


NYA 
WAY, 


SEE 
SEE 
= 
= 


WN) 
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\\\\\\\\\\\ 
\ 
\\\\ 
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—, 


= 
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aaa... Faster Traces : 
Skeet =~ eee High speed repeti- We feel you cannot be content with 
- tive operation provides less, once acquainted with the su- 
operator with highly perior clarity of Grant's Linatrace. 
accurate, extremely No strings attached. 

versatile means _ for 
solving varied prob- 
lems that impose real- For your free 100-ft. roll of Linatrace 
time difficulties. Solu- 574, ask your Grant Dealer or send 
tion to problem ap- letterhead request to factory. 


pears as continuous ‘ : 
s cify width. 
plot on 17” screen; ef- Spe Y 


fects of changed vari- rat Write to: 
ables observed immed- 3 shea 


iately without resetting equipment and replotting. When op- oe 

timum design is reached, computer may be returned to real he GRANT PHOTO 
time for permanent plot of final solution. Computing times ‘ 

from 10 to 80 ms; crystal oscillator generates time lines accur- nas Pp R 0 D U CTS IN w 
ate to 0.05%; 21 voltage calibration lines referenced to com- 4 


puter voltage within 0.1%; well suited to servomechanism sim- 19000 Detroit Avenue Dept R-17, Cleveland 7 Ohio 
’ . ’ ’ 


ulation and optimization problems. Electronic Associates Inc. 
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new products 





Variable Permeance Transducers 


Transducers sense linear position and provide proportional 
a-c output signal for measurement of growth, stress, thickness, 


vibration, shock, contour, electrical feedback for valves and ac- 
tuators in servo systems for missiles, aircraft and industrial 
machinery. Max input voltage 20 v rms; output 14 input for 
full stroke displacement. Range 0.2 to 12.8” Crescent Eng. & 
Research Co. CIRCLE NO. 320 


Probe Type Gas Detector 


Unit designed to give indication and alarm when gas con- 
centrations reach unsafe levels; for fixed or portable use; in- 
stantaneous readings; no elaborate sampling bulbs or proced- 
ures. Has lightweight case with two spare detector elements. 
Houston Instrument Corp. CIRCLE NO. 321 


Precision Sequence Timing 


Device actuates three stopwatches at same instant with simple 
squeeze of hand; for time and motion study applications in 
many fields; sequential steps can be made with zero time loss 
CIRCLE NO. 322 


between steps. Heuer Timer Corp. 


Transducer Signal Monitor 


New “Dyna-Moni- 
tor” is completey inte- 
grated laboratory sys- 
tem that monitors and 
amplifies vibration, 
shock, pressure and 
force signals. Contains 
3 channels for monitoring outputs of piezoelectric transducers 
or other high impedance devices. Each amplifier section contains 
voltage and power amplifiers and a meter. Power output ample 
for driving high frequency galvanometers; precision VI'VM 
readout or direct reading in other parameters; high gain; in- 
tegral power supply. Frequency response is 3 cps to 10 ke de- 
pendent on source capacitance. Endevco Corp. CIRCLE NO. 323 


Electronic Ribbon Indicator 


For vertical or horizontal mounting on space-limited regular 
panels or graphic panels; 2 x 5-%4g¢” size. Indicates any variable 
that can be represented by a 0 to 0.5 volt ac-signal with accu 
racy of +1%. 1 or 2 alarm contacts available. Swartwout. 

CIRCLE NO. 324 


Linear Actuator 


First in new line of heavy-duty 
electrically-driven linear actuators; 
especially suited for open-loop posi- 
tioning for industrial use. Can move 
up to % ton; holds 1% ton. Two 
versions provide continuous stroke 
adjustment from 2.75 to 5.25”. Pow- 
ered by single-phase, 115 volt, 60 
cycle motor developing 0.14 hp at 5000 rpm; no hydraulic or 
pneumatic equipment required. 16 lb compact package. Lear 
CIRCLE NO. 325 





o 
0 YEARS IN A CLIP JOINT 
MAKE ONE FINE CATALOG! 


Recently, Mueller Electric 

Company celebrated its 50th 

Anniversary. Our sole prod- 
uct is the electric clip 
. . . the best tool in 
the world for quick 
test connections. 


Our latest clip catalog is 
jam-packed with the fruit 
of these 50 years’ work. 
The right test clip for every 
electrical maintenance job 
can save more work and 
more time than you think! 


Write factory today for 
FREE COPY OF LATEST [2 
CATALOG...FREE SAMPLE 


OF “MINI-GATOR" CLIP HLLUSTRATION 


\% ACTUAL SIZE 


A Company With A Tradition...And A Future 


« 
Wlucllr Chr hic 
1572L East 31 Street, Cleveland 14, Ohio 
CIRCLE NO. 42 ON PAGE 95 
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QUALITY Thermometers 


and 
Hygrometers 


Say the word ‘“‘thermometer.”’ 
Chances are that the next name 
you think of is WEKSLER, 


Engineering and product ex- 
cellence is a tradition at 
Weksler, and the proof is in 
the reliable performance of over 
a million Weksler instruments 
in every part of the world. 


The Weksler Specification Bul- 
letin covers a complete line of 
instruments ...industrial ther- 
mometers, dial thermometers, 
recording thermometers, re- 
cording hygrometers, bi-metal 
thermometers, laboratory ther- 
mometers and hydrometers, 
Write for your copy. 


Thermo-hygrographs in 8”, 10”, 12” chart sizes, 
Dial Thermometers in 342”, 412”, 6”, 82” dial sizes. 


“ORIGINATORS OF WORLD RENOWNED ADJUST-ANGLE THERMOMETERS” 


SWEKELERD 


WEKSLER INSTRUMENTS CORP. 


195 EAST MERRICK ROAD, FREEPORT, | 
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Gyro Tester 


Precision tester 
makes possible 
field calibration 
of individual rate 
gyros. Made “as 
nearly foolproof 
as possible” for 
use by personnel 
with minimum 

training. Main components of tester are calibrator, regulated 
power supply and rate table. Mpls.-Honeywell. CIRCLE NO. 326 


Electrical Ground Meter 


Measures resistance of electrical grounds in electronic, tele- 
phone and electric power circuits; direct reading of ohms to 
earth ground. Light, self-contained, battery-operated, ranges 0-3 
to 0-3000 ohms. Associated Research, Inc. CIRCLE NO. 327 


Liquid-Level Control 


Low-cost unit uses nonmetallic parts in contact with liquid or 
vapor to be controlled; for any liquid of 0.7 sp gr or above. 
Chamber and float construction for service at 100 psi at 70° F, 
or 50 psi at 140° F. Magnetrol. CIRCLE NO. 328 


Recorder-Receiver 


New design features newly-engi 
neered power positioner with fast- 
er, quieter response; 2, 4, 8, 15 and 
60 sec time-cycles; up to 16 control 
switches for alarm and _ control 
functions. Swing-out panel, modu- 
lar construction; multipen arrange- 
ments. For telemetering flow, pres- 
sure, temp, level, position, rpm 
and electrical quantities. B-I-F In- 
dustries. CIRCLE NO. 329 


Temperature Regulator 


Self-powered unit designed for gas-fired petroleum heaters 
and treaters; withstands severe service conditions with minimum 
maintenance; accurate control; temp. range 110-190° F; valve 
sizes 4g and 34”. Robertshaw-Fulton Controls. CIRCLE NO. 330 


Multipoint Recorder 


New multipoint potentiometer records any, or all, of 24 
points; no time lost recording unwanted variables; two-position 
pin determines program; switch de-energized for continuous 
measurement of | point. Bristol Co. CIRCLE NO. 331 





Digital Printer 


New solid state mili- 

tarized printer meets 

MIL-E-4158B; com- 

pletely automatic; 11 

column capacity; 5 

lines/sec; accepts deci- 

mal data for 6 col- 

umns; prints function, 

polarity, decimal pt; provides 3 columns for identification; 
switch selection aids system calibration, trouble shooting. Use- 
ful for mobile data acquisition, digital data logging and mon- 
itoring systems. Epsco Inc. CIRCLE NO. 332 
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So SIMPLE that 
'Specials’’ are 
Likely to be 
Standard! | 


’ A sleeve, raised 
and lowered 
within a non- 
magnetic tube, 
attracts or 
releases an Alnico 
magnet attached to 
@ mercury switch. 
Basically, this is 
Magnetrol 


MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems. . . and given 
our engineers wide application experience that can be 
invaluable to you. 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture .. . no 
electrodes to short or corrode ...no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. . .. with multi-stage 
switching when desired. Send coupon for full details. 


Send Coupon 


MAGNETROL, Inc. For Full Details 


MAGNETROL, Inc., 2120 S. Marshall Blvd., Chicago 23, Illinois 
Please send me catalog data and full information on 
Magnetrol Liquid Level Controls. 6 
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engineers 


and 


scientists 


SRBeBBeeeaaaaa 


LEEDS & NORTHRUP CO. 


...asa result of continued growth now has openings 
for college graduates at the Bachelor, Master’s and 
Doctoral level. Electrical, chemical, nuclear or physics 
degrees preferred. 


you enjoy doing creative work at a truly 
professional level and have 2 to 10 
years’ experience in: 


MEASUREMENT & CONTROL 
OF INDUSTRIAL PROCESSES 


DATA PROCESSING 

ELECTRIC & STEAM POWER 
NUCLEAR REACTORS 
SERVOMECHANISMS 
ANALYTICAL INSTRUMENTATION 
TECHNICAL WRITING 

ANALOG & DIGITAL COMPUTERS 
SOLID STATE ELECTRONICS 


We would like to talk to YOU 


about openings in: 


* Research & | * Product 
Development Engineering 


* Sales | * Application 
Engineering Engineering 


MR. WAYNE L. BESSELMAN 


Coordinator Of Technical Employment 


LEEDS & NORTHRUP CO. 


4850 Stenton Ave. * Philadelphia 44, Pa. 
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new products 





“*Self-Seat’’ Fitting 


Hydraulic fitting makes posi- 
tive metal-to-metal seal; _re- 
quires no swing clearance. De- 
signed specifically for hydraulic, 
pneumatic, lubrication, instru- 
mentation and other fluid sys- 
tems. Simple installation with- 
out special tools; positive leak- 
proof seal without “O” rings or special seat preparations; sizes 
from 1/2 to 2” O.D.; all conventional shapes. Flodar Corp. 
CIRCLE NO. 333 


Electronic Counter 


For wide variety of lab and industrial uses; quickly and 
directly measures frequency and random events per unit time; 
with transducers it can measure speed, rpm, rps, weight, pres- 
sure, temp and acceleration; up to 5-place in-line readout; fre- 
quency range | cps to 120 kc; display time adjustable to ap- 
prox. 15 sec or held until reset; time base accuracy of 0.01% or 
+1 count. Hewlett-Packard. CIRCLE NO. 334 


Photoelectric Relays 


Miniaturized photoelectric amplifier 
relays provide compact pickup for use 
with “Photomation” controls and count- 
ers. Can be applied to inspecting, sorting, 
counting, control for difference in re- 
flected light and differentiate acceptable 
and reject conditions. 134 x 24% x 234” size; various circuits 
for unusual problems. Photomation, Inc. CIRCLE NO. 335 


Compressor Instrument Panels 


Furnished as integral part of compressor package; each panel 
engineered to match operating characteristics of the compressor; 
functions sequenced in predetermined automatic cycle; complete 
control package with max protection. Clark Bros. Co. 

CIRCLE NO. 336 


Force Control Switch 


New version force switch finds numer- 
ous applications as overload prevention } 
on hoists, remote indications, warning ~<aing : 
signals, on any job involving force or 
weight. Capacities from 5 to 50,000 Ibs, { 
compression or tension. Micro-switches 
contained in center housing, completely % 
enclosed in dust and moisture-proof _ 
case; aircraft type electric coupling. 
Finds use in all kinds of weather or contaminated atmospheres. 
W. C. Dillon & Co., Inc. CIRCLE NO. 337 


Indicating Transmitter “°° 
" CORES 
Unit for low to med- ; 

ium pressures can be lo- 

cated to provide indica- 

tion at point of measure- 

ment (or within 300’ on 

easy-to-read dial; simul- 

taneously transmits elec- 

trical signal to remote re- 

corder or indicator. 

Ranges from 0-0.2” to 0-120” water for static pressure to 
65 psig; for use on pressures, draft, flow of air or non-corro- 


sive gases. Hays. CIRCLE NO. 338 





Personalities 





Consolidated Systems Corp. . 
Election of Los Angeles ISA man 
John J. McDonald and Linden G. 
Criddle as vice-presidents has been 
announced by Kennett W. Patrick, 
CSC president. 


Jackson Manufacturing 
Corp. I. W. Vail, member of 
ISA’s Permian Basin Section, has 
been named sales manager of the 
Automatic Division. 


Samuel 


Ampex Corporation ... The ap- 
pointment of Northern California 
member Tom Tracy as northwest 
district manager for the newly 
formed Ampex Data Products Com- 
pany was recently announced. 


Moore Instruments Toronto 
member J. S. Bennett, who has been 
general manager of Moore Instru- 
ment Co., Ltd., since January 1958, 
has been appointed president of the 
company. T. S. Farley, former presi- 
dent, becomes chairman of the board. 


7 


Instruments 


We offer to the Instrument ; as 


NWcuarts 


\" for Recording 


Daystrom ISA’s former na- 
tional chairman of the Sections and 
Membership Committee, Thomas W. 
Waldrop (photo), has joined Day- 
strom, Inc., Control Systems Divi- 
sion, as System Coordinator. 


General Control Co. Promo- 
tion of Wilmington Section member 
John E. Charsha, Jr., to sales man- 
ager of the Hammel-Dahl Division 
has been announced. 


Beckman & Whiiley Santa 
Clara member Joseph R. Greer, man- 
ager of the Instrument Division, has 
been elected a vice-president of the 
company. 


Amphenol-Borg. . . Neil M. Blair, 
active member of ISA’s Technical 
Department, recently became gen- 
eral manager of Industrial Products- 
Danbury Knudsen Division. 


IBM .. . The appointment of ISA 
member Arnold R. Beckhardt to 
functional manager of product sup- 
port and technical publications at 
the Owego, N. Y., Federal Systems 
Division has been announced. 


Actual Size 





¢ 


Maker Charts for all methods 
of Recording: Pen, Ball Point, 
Electrical, Thermal, Pressure 


and Metallic Stylus. 


Uniform accuracy is assured 
through the use of specialized 
equipment operated under 
controlled atmospheric humid- 


ity conditions. 


GUBELMAN 


CHARTS INCORPORATED 
» 100-8 E. KINNEY ST., NEWARK 5, N. J. 


one 


ow hy 
. 


Be ape oe 
. 5-4 it tita @ 


Robert L. Nakasone 


Wiancko Engineering 


Thomas M. Waldrop 
Daystrom, Inc 


Wiancko.. . In recent promotions 
at Wiancko, O. K. Kowallis, former 
chief engineer, has been elevated to 
Director of Research, and ISA mem- 
ber Robert L. Nakasone (photo), has 
been named to the post of chief en- 
gineer. 


FluiDyne IsAman Merl 
Watchke has joined the engineering 
staff to work on engineering devel- 
opment and instrumentation projects 
connected with FluiDyne’s aero- 
space program. 


Manning, Maxwell & Moore 
Newly named product manager for 
the “American” Industrial Instru- 
ments is Fairfield County member 


F. James Murphy. 


MAINTAIN VACUUM WHILE ADJUSTING 
HERMETICALLY SEALED UNITS WITH 
ROBERTSHAW ADJUSTOR ASSEMBLY 





Now ...adjust or recalibrate hermetically sealed in- 
struments without breaking the vacuum. Robertshaw 
Adjustor Assemblies permit 360° adjustment. Heat 
treated steel shaft inside miniature seamless metallic 


bellows transmits torque from external source to 


", 


— am 


Robentuhow 


internal mechanism. Leak tested on mass spectrometer. 
Unit shown is a zero adjustor for an aircraft instru- 
ment. Available as custom units with bellows as small 
as 4" O.D. WRITE FOR ENGINEERING DATA SHEET M-103! 


BRIDGEPORT 


THERMOSTAT DIVISION 
ROBERTSHAW-FULTON CONTROLS CO. 
Milford, Conn. 
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George E. Keating 
Maintenance Engineering 


John E. Hogg 
General Electric 


General Electric. . . John E. Hogg 
(photo), Santa Clara Valley member, 
has been appointed manager of mar- 
keting administration and personnel 
development for the Computer De- 
partment. 


Maintenance Engineering... 
Philadelphia Section Senior member 
George E. Keating (photo) has been 
elected president of the company. 


Daystrom . . . Newly named man- 
ufacturing manager, Instruments and 
Systems, for Daystrom Pacific is 
Wayne County Section member Jo- 
seph Katona. Fredrick M. Geiger has 
been named manufacturing manager, 
Potentiometers for Daystrom Pacific. 


Earnest M. Williams 
Continental Equipment 


Edward M. Feeley 
Trincor Corp 


Trincor Moving from sales 
manager of Trinity Equipment Corp. 
to president of its subsidiary, Trin- 
cor Corporation is Edward M. Feeley 
(photo), a member of Central New 
York Section. 


Continental Equipment ... New 
sales manager of the Butterfly Valve 
Division is Pittsburgh Section mem- 
ber Earnest M. Williams (photo). 


Weston . . . Appointment of David 
D. Doran as director of research and 
development for Weston Instruments 
Division-West Englewood, has been 
announced. Dr. Robert C. Langford 
has been appointed director of eng- 
ineering of the Newark operations of 
Weston Instruments. 


N. A. Moerman 
Potter Instrument Co. 


Jack Walker 
Librascope 


Librascope ... New director of 
marketing for Librascope-Burbank 
is Los Angeles member Jack Walker 
(photo). 


Potter Instrument Company ... 
has announced sale and transfer of 
its electronic counter business to 
Electronic Counters, Inc. Former 
Potter vice-president in charge of 
engineering, N. A. Moerman (photo), 
is president of the new corporation 
which will take over the manufac- 
ture and sale of electronic counters 
formerly made by Potter. 


Customline Control Panels, Inc. 

. Philadelphia ISAman F. Rich- 
ard Rutan has joined the company’s 
sales and engineering staff. 














CAMBRIDGE 
“FLIK” 
GALVANOMETER 





—a sensitive 
galvanometer of 
rapid response 


This instrument is especially suited for work where high 
sensitivity combined with rapid response is required. May 


be used with lamp and scale or photographic recorder. 
Performance data for period time of 0.1 second is shown 
below, but instruments are available for shorter periods 
down to approximately 0.02 second. 


GET THIS HELPFUL HANDBOOK ON 
OPW-JORDAN CONTROL VALVES 
WITH SLIDING GATE SEATS 





External 
Resistance for 
Critical Damping 


Sensitivity 
m.m./uA at 
1 meter 


Coil Resistance Periodic time 
ohms Seconds 


It shows complete engineering data, cutaway draw- 
ings, sample specifications, capacity charts, dimen- 
sional drawings, fiow charts and application informa- 300 0.1 100 4000 
tion. Operation of the self-cleaning, self-lapping 20 0.1 20 100 
Sliding Gate Seats* fully explained. 
*Used wherever accurate regulation, tight shut-off and 
minimum maintenance are desired. 


Write today! Ask for Bulletin J-170. 























Send for Bulletin No, E 288 
CAMBRIDGE INSTRUMENT CO., INC. 


3557 Grand Central Terminal, New York 17, N. Y. 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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WIEHE ROAD 


OPW-JORDAN [Rees 


170-1 
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CEC ... Robert H. Garretson is 
new group vice-president of Con- 
solidated Electrodynamics’ data pro- 
cessing divisions. Daniel E. Murphy 
has been named director of the Data- 
lab Division and Edward P. Fleisch- 
ler has been named assistant director 
of the Electro Mechanical Instru- 
ment Division at CEC. 


General Controls Co... . John R. 
Curran has been named divisional 
vice president and general manager 
of the Hammel-Dahl/Foster Engi- 
neering Division. 


Minneapolis-Honeywell ... Dr. 
Jay Tol Thomas has been appointed 
director of engineering for the Bos- 
ton Division. 


Promotions at F & P ... Four 
ISAmen have received promotions in 
the Fischer & Porter Co. New Jersey 
member Donald T. Cusack has been 
named Eastern Regional Sales Man- 
ager and Ralph J. Fittipaldi, another 
New Jersey member, has been named 
District Sales Manager of the New 
York office. New market develop- 
ment manager for flowmeters is 
Philadelphia member Eugene R. 
Klotz, and C. Jackson Levis, Niagara 
Frontier Section, has been named 
District Manager of the Philadelphia 
Sales office. 


Brooks Rotameter . .. Philadelphia 
Section member John T. Aldrich 
(photo) was appointed sales man- 
ager. 


Data-Control Systems has an- 
nounced the appointment of William 
S. Schueler as head of the company’s 
design engineering group in the Re- 
search and Engineering Division. 


Epsco ... New chief engineer at 
Epsco Worcester is Howard T. Sterl- 
ing. 


Hagan ... Denver Section mem- 
ber Milton D. King, Jr., has been as- 
signed to the northern Rocky Moun- 
tain oil field area as field engineer. 


Electronic Associates, Inc., has 
named Dr. Lloyd G. Lewis to the 
post of manager of the newly formed 
Process Control Group. 


Beckman. . . Merton A. Robinson 
has been named to the Gas Chrom- 
atography Group of the Scientific 
and Process Instruments Division. 
Donald E. McCarthy joins the Spec- 
trophotometry Project Group in the 
Division. 


John T. Aldrich Dr. Leland G. Cole 
Brooks Rotameter Beckman Instruments 


Beckman .. . Dr. Leland G. Cole 
(photo), Los Angeles Section mem- 
ber, has been named vice-president 
research. 


King Engineering Co. has an- 
nounced the addition of Los Angeles 
Section member Richard D. Mylius 
to the sales engineering staff. 


MIT . The William Proctor 
Prize for Scientific Achievement has 
been awarded to Dr. Charles S. Dra- 
per of Massachusetts Institute of 
Technology by the Scientific Re- 
search Society of America. The $1000 
award is given annually to a dis- 
tinguished natural scientist in recog- 
nition of notable accomplishments in 
scientific research or the administra- 
tion of such research. 














Special Purpose Wire 





BERYLLIUM 
COPPER 


Silvercote ® 


a I a a a 


phosphor | bronze 





grange 


& NICKEL CLAD TITANIUM WIRE 


@ OTHER NON-FERROUS 


CERAMIC-TO-METAL 
BRAZING 


Consider WIRE and the importance of its function 
in your product. Whether a highly engineered appli- 
cation or a simple stapling purpose, your choice of 


like gun sight 








the proper alloy or P 


test. 


round @ fiat — square @ 


RIVETS — STAPLING 


Send for descriptive folder. 


INCORPORATED 
180 Caldwell Avenue °* 





of wire could mean success or failure during crucial 


half-round = 
Precision gauges from Ye to .002. Close tolerances held. 


SPRING WIRE — WIRE FOR INSTRUMENTS 
ELECTRONICS — STRAND FOR WIRE ROPE AND BRAIDED 
APPLICATIONS — MANDREL WIRE — WIRE FOR FORMS 


LITTLE FALLS ALLOYS 


Paterson 1, N. J. 


and type 
uw 





yal 


when read at angie. 
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Twin-tip pointer enables 
observer to read “deod- 
on"’ by lining up twin tips 


Mirror dial also insures ac- 
curote “dead-on" reading. 


“Non-paraliax"™ dial hos 
Piexigias insert thot assures 
occurate reading even 


“WMaster-Jest” SERIES 


Unprecedented accuracy and dependability 
in test gauges developed to meet today’s 
exacting requirements. Each gauge indi- 
vidually dead-weight tested! Guaranteed 
accurate within 4 of 1% plus or minus of 
maximum dial reading over entire range. 


MARSH 
“Read- 
easy” 


: ° 
0 Pace: dial 
#4 


New “Read-easy" dial (patent pending), as 
illustrated above, assures reading accuracy 
in keeping with indicating accuracy. Also 
note three advanced means of reading 
available in all ‘“‘Master-test’’ gauges: 
twin-tip pointer, mirror dial, and “‘non- 
parallax”’ dial as shown opposite. 

Sizes 444", 6", 8". All standard pressure 
ranges 0-15 psi to 0-30,000 psi, vacuum 
and compound. 

Ask for new 20 page bulletin covering all details 

MARSH INSTRUMENT CO., DEPT. 56, Skokie, til. 

Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Valve Co., (Canada) Ltd. 
8407 103rd St., Edmonton, Alberta, Canada 
Houston Branch Plant, 1121 Rothweil St., 
Sect. 15, Houston, Texas 
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GOVERNMENT 


l 
@ PUBLICATIONS 


(Order all publications by number 
from Office of Technical Services, 


eng 0 U. S. Department of Commerce, 
esr Washington 25, D. C.) 


A High Impedance Input Circuit Us- 
ing Germanium Transistors. 20 pp., 
(APEX-501) $0.75. 





Analysis of ICBM com- 


ponents, such as the airborne 
An In-Line Conductivity Meter with 


transducer being tested here 
Temperature Compensation. 12 pp. 


in the Standards Laboratory of : ‘ (DP-361) $0.50. 


Convair Astronautics, requires . Pun ane) : we 
r Transistorized Log-Period Amplifier. 
a ‘Test’ instrument. 20 pp., (KAPL-2006) $0.75. 

The Heise precision pres- | : 8 A Null Balance X-Ray Absorption 
sure gauge used for this work , Instrument for Chemical Process 
; ; : a we ee | Monitoring. 62 pp., (HW-60898) $1.75. 
is such an instrument provid- i 
. . ° } , Resistance Diode Bridge Circuit for 
ing an accuracy rating 20% : Temperature Control. L. H. Bennett 


above the requirements of the and V. M. Johnson. 5 pp., (PB151- 
\ 393) $0.50. 


American Standards Associa- 
tion for class AA test gauges. ; 7 a Resistors, Fixed, Ultra-High Tem- 

; r perature, Radiation Resistant. D. R. 
Silvertsen, P. R. Mallory & Co. for 
Wright ADC. 47 pp., (PB161081) 
$1.25. 


Design for Ease of Maintenance, Sec- 
ond Symposium on Electronics Main- 
tenance. Advisory Panel on Person- 
nel and Training Research, Office 
of the Assistant Secretary of Defense 
for Research and Development. 208 
pp., (PB161107) $3.50. 


Magnetic Amplifier Circuits — Part 
1 — The Series Circuit with a Non- 
linear Inductor. A. Raisel, Yale Uni- 
versity, for Wright ADC. 101 pp., 
(PB161142) $2.50. 


Magnetic Amplifier Circuits — Part 
2—The Full-Wave-Bridge Amplifier 
with Two-Terminal Loads. R. C. 
Barker, Yale University for Wright 
ADC. 100 pp., (PB161086) $2.25. 


Development of a Ruggedized Vidi- 
con and Deflection Components. F. 
D. Marschka, Radio Corporation of 
America for Wright ADC. 31 pp., 
(PB161082) $1.00. 


Design of Single Frequency Filters. 
F. F. Fulton, Jr., National Bureau of 
Standards. 10 ., (PB151382) $0.50. 
The above photographs of the Atlas ICBM and the test stand featuring Heise Standards. 1 PP ( $ 
Gauges were supplied by Convair (Astronautics) Division, General Dynamics Corporation, Transmission Loss In Radio Propa- 
meeianarcen teams gation—2. K. A. Norton, National 
The Atlas is designed to deliver a thermonuclear war head 6,325 statute miles. Bureau of Standards. 156 pp., (PB- 


PRESSURE RANGES DIAL SIZES PRICES DELIVERY 151371) $3.00. 


15 to 50,000 P.S.I. Se, t2 , 16" from $166.75 within 30 days A Versatile Instrument Camera with 
a Microsecond Electronic Shutter. 


HEISE BOURDON TUBE COMPANY, INC.| | 49 pp. (ORNL-2804) $1.50. 


BROOK ROAD, NEWTOWN, CONNECTICUT, U.S.A. Mechanical Design of a Coaxial Ve- 
isi icin locity Spectrometer for High-Energy 
Particles. 18 pp., (UCRL-8639) $0.50. 
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ISA Journal 





NEW BOOKS | 





Computers and How They Work, 
James D. Fahnestock, 228 pp., $4.95. 
Illustrated, comprehensive study of 
electronic computers describes in 
clear, precise terms the basic prin- 
ciples behind computers, their man- 
ufacture and how they are operated 
and maintained at a high level of ef- 
ficiency. Non-technical comparisons 
and explanations are used to illus- 
trate basic computer principles. 
(Order from Ziff-Davis Publishing 
Co., 1 Park Ave., N.Y. 16, N.Y.) 


Thermodynamics, 2nd Edition, 

Franklin P. Durham, 349 pp., $8.35. 
Develops basic theory in terms of 
a minimum number of simple equa- 
tions; simple presentation of require- 
ments for and necessity of reversible 
processes in the analysis of ideal 
thermodynamic processes; concept of 
entropy is integrated throughout text 
along with treatment of irreversible 
processes; introduces concept of stag- 
nation conditions in steady flow pro- 
cesses and stresses importance of 
their use. (Order from Prentice-Hall, 
Inc., Englewood Cliffs, New Jersey.) 


Industrial Electronics and Control, 
2nd Edition, Royce Gerald Kloef- 
fker, 540 pp., $10.00. 

Modern approach to industrial elec- 

tronics is revised to include latest in- 

formation of interest to electrical, 
mechanical and chemical engineers. 

Approaches electronic theory of rec- 

tification, amplification and oscilla- 

tion through solid state theory rather 
than vacuum or gaseous tubes. Two 
new chapters on _ semiconductors. 

(Order from John Wiley & Sons, 440 

4th Ave., N.Y. 16, N.Y.) 


Laplace Transforms for Electronic 
Engineers, James G. Holbrook, 259 
pp., $10.00. 

Text ean be used for self-study or in 

post graduate courses. New approach 

to this subject begins with enough of 
fundamentals of complex variable 
theory to enable engineer without 
previous training in theory to follow 
more rigorous developments of the 

Laplace transform. Recent advances 

are covered. (Order from Pergamon 

Press, 122 E. 55 St., N.Y. 22, N.Y. 


Industrial Instrument Servicing 
Handbook, Grady C. Carroll, 848 
pp., $16.00. 

Comprehensive and detailed treat- 

ment of engineering data and meth- 

ods for servicing modern industrial 
process instruments gives design 
principles, plus service and mainten- 
ance procedures needed in shop or 
field. Intended for practical use both 
to those servicing, maintaining or 
calibrating industrial instruments 
and those preparing to enter the 
field. (Order from Mc-Graw Hill, 330 
West 42nd St., N.Y. 36, N.Y.) 


SK Model 58 Pneumatic 
with SK 


Transmitter 
Safeguard Rotameter 


PNEUMATIC 
TRANSMITTING 
ROTAMETER 


offers 
“NEVER-BEFORE” 


features 





ARM WITH LINEAR 
TT FOLLOWER ADJ. 


Simplified drawing shows 
MAGNETS DIAL » 


how Transmitter and 4¢ 
Rotameter are coupled 
magnetically. As encap 
sulated magnet in float y= 

extension rod moves ver- J EXTENSION ROD 
tically up or down, fol- ‘a 

lower magnets in arm 
follow movement. Mag- 
net arm operates ball 
pilot in Transmitter Unit 
which controls air pres 
sure for accurate trans 
mission of rates of flow 


a 


i. 





~ MAGNET 


r — TUBE 
—+— FLOAT 
T 


TRANSMITTER UNI 











Here’s a new design in Pneumatic Transmitters—the Model 58 
by SK’s INSTRUMENT Division. Designed for use with either SK 
Safeguard or Metal Tube Rotameters, these “‘position-balance’”’ 
type transmitters communicate fluid rates of flow to remote 
located indicators, recorders, controllers, or integrators. Here are 
some of many important advantages offered by the Model 58. 
¢ Calibration adjustments are simple without cams, special devices. 
* Exclusive magnet design (patent applied for) provides evenly- 
distributed field without drag on metering float. 
¢ Transmitter Unit of pneumatically-coupled section design has 
no mechanical linkages, assures high accuracy. 
¢ Percent scale suitable for any calibration. Factor tag on dial 
face permits conversion of scale units to flow quantity. 
* Varying supply air pressure (between 20 and 25 psig) will not 
affect accuracy. 
¢ Large scale and pointer permit easy, accurate reading. 
* Removal of transmitter not required for cleaning main valve 
or pilot orifice. 

Details on this new Transmitter are covered in Bulletin 18N 
which is available on request. 





~~ 1 
LS For Immediate Delivery, Standard SK Jet Ejectors, Rotameters, 
and Flow Indicators are stocked in Cornwells Heights (Phila.), 
Pa., Houston, Texas, and San Francisco, Calif. 





— 





Schulte and Koering COMPANY 


INSTRUMENT DIVISION 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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ONE SOURCE 

FOR ALL YOUR 

CONDUCTIVITY 
CELLS 








a 


BODY MATERIAL 


Choose from the widest range of body 
materials...polystyrene, lucite, epoxy, 
nylon, polyethylene, bakelite, hard-rub- 
ber, Teflon, Kel-F, stainless-steel, Mo- 
nel, nickel and glass to meet every 
requirement for temperature, pressure 
and corrosion resistance. 





J 





PHYSICAL RANGE 


Select the cell specifically designed to 
meet your application requirements... 
no need to settle for a universal com- 
promise. Industrial Instruments manu- 
factures conductivity cells for opera- 
tion under pressures up to 7000 PSI. 








CONDUCTIVITY RANGE 


The most comprehensive line of cell 
ranges and constants available any- 
where for every application from 
measurement of ultra-pure water to 
concentrated solutions of highly corro- 
sive acids, alkalis and salts. 





J 





Industrial 


In 


ELECTRODE MATERIALS 


Nickel, platinum, graphite, gold or tin 
...each one tailored to perform a spe- 
cific job properly. Submit your par- 
ticular requirements to us. Over twenty 
years’ experience in the electrolytic 
conductivity field. 


Write on your letterhead for our new 
Conductivity Catalog. 


Industrial 
Instruments inc. 


struments 


89 Commerce Road, Cedar Grove, Essex County, WJ 
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| perature, 





| plications. Magnetic Metals Co. 


new literature 





Transducers 


Sixty-page general catalog and _ trans- 


| ducer handbook in plastic spiral-bound 


form offers much detailed information on 
transducers applicable to pressure, tem- 
level and flow measurements. 


Transonics. CIRCLE NO. 401 


Peak-Pressure Gage 


describes and_illus- 
peak-pressure gage 


Four-page folder 
trates new hydraulic 
that indicates peaks, using full scale ranges 
of 0 to 4000 and 0 to 10,000 psi. Permanent 
recording optional. Gives complete specs, 
method of operation, typical waveforms 


encountered, etc. Hydel, Inc. NO. 402 


Magnetic Data 


Extensive magnetic design and perform- 
ance test data is outlined in a 24-page bul 
letin. Magnetization curves for centrivores, 
stamped-ring cores and precision die-cut 
DU laminated Data 
are excellent for magnetic amplifier ap 
NO. 403 


cores are included 


Welding Pad Gages 

Data Unit 362 gives features and speci- 
fications on welding pad gages which can 
be welded right onto a tank, still vessel or 


| other liquid containing structures; thus 


becoming an integral part of it. Gages are 
available in either Reflex or Transparent 


types. Jerguson CIRCLE NO. 404 


| Orifice Piates & Accessories 


New 1960 general catalog covers orifice 
plates, flanges, fittings, check valves and 
other products for the measurement and 
control of liquids and gases. 24-pages filled 
with information of interest to anyone in- 
volved in flow measurement. Daniel. 

CIRCLE NO. 405 


Mercury Switch Controls 


Catalog 860, 56-pages of informative data 


| covering mercury switch equipped con- 


trols for single- and two-stage pressures 
and temperatures, differential pressure, 
liquid level and mechanical movement. 


| Also, transformer-relays and complete line 


of hermetically-sealed mercury switches. 

Each control has accompanying descrip- 

tion, specs, and engineering data. Mercoid. 
CIRCLE NO. 406 


Mech. Breadboard Components 


Compact 24-page technical booklet of- 
fers numerous design hints and recom 
mendations for instrument engineers and 
designers. Shows how to check and prove 
designs by using breadboard components. 
PIC Design Corp. CIRCLE NO. 407 


Phase Sequence Relays 


Eighteen standard phase sequence re- 
lays described in 4-page bulletin offers 
automatic monitoring of 3-phase power. 
Unit recognizes incorrect phase sequence 
and prevents damaging current from pass- 
ing thru to equipment. Master Specialties 
Co. CIRCLE NO. 408 


Corrosion Resistance Chart 


Chart lists over 150 different chemicals 
and their recommended usage with ductile 
iron, iron, steel, 316 and 304 stainless steel, 
monel, brass, bronze, copper, aluminum 
and plastisol plastic. Also shows which 
ring materials are needed 


NO. 409 


gasket and “O” 
in various cases. OP W-Jordon. 


Size 8 Synchros 


4 reference data brochure on Size 8 
Synchro Components, for the application 
of synchros in the design of control sys- 
tems, computers, fire-control mechanics 
and missile settings, contains all kinds of 
about these units. 


CIRCLE NO. 410 


detailed information 
Induction Motors of Calif. 


Pulsafeeder Metering Pumps 


Catalog describes in 28-pages how Pulsa 
feeder can be used, types of fluid it can 
handle and how the unit works. Used for 
accurately metering hard-to-handle chem- 
icals and for other applications in many 
process industries. Lapp Insulator Co. 

CIRCLE NO. 411 


Rectifiers & Semiconductors 


An 8-page technical newsletter contains 
a 4-page article entitled “Properties of 
Semiconductor Devices Affecting Voltage 
Division” in which voltage distribution 
and various methods to achieve equality 
are analyzed. Recommendations are made 
for solving specific problems. Other items 
of possible interest to control engineers 
are included. International Rectifier Corp. 

CIRCLE NO. 412 





SAVE 


Data Plotting 


TIME 


With Speedomax® G 
Millivolt Recorders 


e Measuring a physical or electrical quan- 
tity that can be converted into d-c milli- 
volts? Then you can eliminate costly, 
time-consuming point-by-point plotting 
with one of L&N’s complete line of Speed- 
omax G Millivolt Recorders. You may re- 
quire: stocked 0 to 10 millivolt recorders 
for general research and testing; recorders 
with special millivolt ranges for particular 
applications; logarithmic recorders for 
non-linear measurements; and microvolt 
or medium high impedance recorders for 
special uses. 

These listed specifications may help you 
determine which millivolt recorder meets 
your requirements. 


1 « STANDARD MILLIVOLT RECORDERS 
(Normally available for delivery from stock) 


MEASURING CIRCUIT—D-c potentiom- 
eter. 


ELECTRICAL RANGE—0 to 10 mv. 
DEAD BAND—0.15% of range. 
ACCURACY RATING—+=+0.3% of range. 


SPAN STEP RESPONSE TIME RATING 
—1 or 2 seconds. 


CIRCLE NO. 


2. SPECIALIZED MILLIVOLT RECORDERS 


MEASURING CIRCUIT—D-c potentiom- 
eter. 

ELECTRICAL RANGE—Min. 0 to 1 mv; 
Max. 0 to 1,000 mv. 

DEAD BAND—0.15% of electrical range, or 
7 uv, whichever is larger. 

ACCURACY RATING—+=+0.3% of scale 
span, or +15 uv, whichever is larger. 
SPAN STEP RESPONSE TIME RATING 
—1, 2, or 3 seconds nominal. 


3. LOGARITHMIC MILLIVOLT RECORDERS 


MEASURING CIRCUIT—D-c potentiom- 
eter. 

ELECTRICAL RANGE— Min. §sstarting 
point: 1 mv. Maximum full scale—1,000 mv. 
LOGARITHMIC CALIBRATIONS—l, 2, 
or 3 cycles. 

ACCURACY RATING—For 1 and 2 cycle 
logarithmic scale calibrations: +0.7% x num- 
ber of cycles. For linear scale calibrations 
(density, etc.): +0.3% of scale span. 


4... MEDIUM-HIGH IMPEDANCE RECORDER 


MEASURING CIRCUIT—D-c potentiom- 
eter. 

ELECTRICAL SPAN—Minimum span of 
10 mv at resistances up to 100,000 2, 20 mv 
at 1 megohm. 

INPUT IMPEDANCE—2 megohms. 
EXTERNAL CIRCUIT RESISTANCE— 
As high as 1 megohm. 

DEAD BAND—0.2% of electrical span. 
ACCURACY RATING—=+0.3% of electri- 
cal span. 


5. MICROVOLT RECORDER 


MEASURING CIRCUIT—D-c potentiom- 
eter. 

ELECTRICAL SPAN—400 uv min., 2 mv 
max. 

DEAD BAND—0.2% of electrical span. 
ACCURACY RATING—+0.5% of electri- 
cal span including allowance for dead band 
and thermals. 


For more information on this versatile line 
of Speedomax Millivolt Recorders, ask our near- 
est Sales Office for Data Sheet E-ND46 (6) or 
write to Leeds & Northrup Company, 4929 
Stenton Avenue, Philadelphia 44, Pennsylvania. 


LEEDS NORTHRUP 


instruments automatic controls « furnaces 
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new literature 





Self-Generating Accelerometers 


I'wo-page bulletin lists new line of self- 
« generating accelerometers. Features of line 

EACH phase ¥ include 500°F operation, 3% lateral sen- 
, sitivity, 50-ke first resonance and 1600- 

mmfd internal capacity. Includes dimen- 


in their manufacture sional outline drawings, sizes, mounting 


and connector specs. Clevite. NO. 413 








requires precise 


Electric Transmission Systems 


Four-page brochure describes systems for 
remote pressure reading and max or min 
signals at one or more locations. For use 
i in chemical or petroleum plants, power 
& WEST plants, oil refining, food processing and 

y other applications. Contains details about 
electric transmitters and receivers. Intl. 


STEPLESS Controllers (Model JSB) | Register Co. CIRCLE NO. 414 





Temperature Control haa 





infinitely modulate electric heat. 

No on-off pulses. Prolongs heater-life, Rotameters and Flow Indicators 

7 : Bulletin describes precision instruments 
_— . | ee ee ‘ 

res ower Exclusive manual for measuring, indicating, recording and 
switch adjustable maximum and controlling the rate of flow of all types of 
. , . al c | ° ° ° 
; fluids. Included are data on flow indi- 
minimum input control. Tubeless | cators, designed for installation in pipe 
; ‘ lines, where it is necessary to determine 
Compact Least maintenance and visually that fluid is flowing in the right 
| direction, and in the proper state and con- 


operating attention required. dition. Schutte and Koerting Co. NO. 415 


Servo System Simulator Report 


PROGRAMMER (Model JSBG Stepless) Described as “‘a new concept for teach- 
; ing servosystems,” this report shows how 

for the most precise control of temperature- engineering schools have built their cour- 
ses around the new Servolab Simulator. 

Students can see dynamic characteristics of 
control systems and feedback loops simu- 
lated, demonstrated, displayed and com 
pletely analyzed. Servo Corp. of America. 

CIRCLE NO. 416 


time cycle, integrated by simply cut 
cam. Most compact. Can also control 
secondary operation at any point in the 


time cycle. Program Controllers are also 
available with other control forms:— Dynamic Analysis 
Eighteen-page booklet entitled “Precis- 
(Off-On, Proportioning, etc.) Ask your ion Dynamic Analysis Instrumentation” 
outlines a line of British-made dynamic 
West representative or write direct for analysis equipment. Specifications and ap- 
y e : plications for various component devices 
sulletins JSB and JG. within integrated systems are given, to- 
gether with numerous diagrams and il- 
lustrations. Solarton Electronic Group Ltd. 

CIRCLE NO. 417 


WEST libimond. 


CORPORATION Miniature Transistor Choppers 


SALES OFFICES IN PRINCIPAL CITIES 


Complete line of transistor choppers is 
4355A MONTROSE, CHICAGO 41, ILL. described in 2-page bulletin. Applications 
the trend is to WEST | show use of choppers as modulator-de- 


British Subsidiary | — 

ators 32 -wave, $s s, shunt 

WEST INSTRUMENT LTD., modulators and full-wave, series, s un 

52 Regent St., Brighton 1, Sussex | and series-shunt modulators. Electrical 

Represented in Canada by Davis Automatic Controls, Ltd characteristics, and temperature and fre- 
quency ranges are detailed. Airpax. 
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Digital Test Systems 


“Digital Instrumentation for Jet Engine | WHAT HAS THIS 


Testing” is title of new 12-page booklet 


describing typical jet engine test systems, | sXe) ibe) WITH 
equipment needed, and methods used for | 

monitoring fuel flow, water flow and com- 

pressor speeds in convenient units, such as 9 
gals/hr, pounds/hr and rpm. Berkeley. - 


CIRCLE NO. 419 


Multivibrator Circuits 


Booklet describes and shows representa- 
tive free-running, monostab!e and bistable 
circuits and a square-wave generator Cir- 
cuit, all adaptable to many practical vari- 
ations. Four-layer diodes employed; sug- 
gested circuit values given. Discussion in- 
cludes operation at high speeds and over 
wide temp ranges. Shockley. NO. 420 








Servo-Gage Oscillator-Timer 


This oscillator is a pneumatically actu- 
ated timer adjustable from 0.3 to 60 cycles 
a minute. It sends out, on a predetermined 
time cycle, a repetitive signal impulse of a 
preset magnitude, or of a variable magni- 
tude if initiated by a controller. Operating : } 
principle, design data and typical appli- eccurate : accurate 
cations included. Assoc. Control Equip. 


CIRCLE NO. 421 proportional ; comparative 


ee | comparisons '\. viscosity control 
Bulletin describes 1,000-, 1,024-, 2,000- insure | insures 
and 2,048-position encoders which can be \ 


incorporated into geared assemblies to anatomical , i\g precise 
provide positional information on up to F f } bl 
; end 


106 or 220 positions (or greater). Princi- correctness Ss / 
ples of operation and many features are / 
outlined. Datex. CIRCLE NO. 422 J / 


Instrument Engineering 


Quarterly publication called “Tech- 
nique” in its January issue offers two arti- 
cles of interest to instrument engineers. | 
The titles are: “Use of Resolvers Operat- q 
ing at 10 kc as Input Devices for Inducto- 
syn Machine Tool Positioning Systems” 
and “The D-880-A 2-Phase L.F. Decade 


Oscillator”. Muirhead Inst. CIRCLE NO. 423 and you can make them better with a 


|, 
/| 
| 
| 
| 





Platinum Resistance Bulb | Bendix* Viscomparator 


New data file discusses two types of pre- 
cision resistance spirals and provides data 
on these elements, lists dimensions of | Accurate blending of petroleum products to a specification viscosity can 
twelve common size units together with | be controlled continuously and automatically. The viscosity of the process 
resistance values for various temperatures. fluid is compared with that of a reference sample at operating temperatures. 
Units cover temperature range from —220 Wide-range temperature compensation is inherent in the Bendix Viscom- 
to +750°C. Englehard Industries. NO. 424 | parator’s design. Its sensing element withstands up to 650° F. (343° C.) and 
1,000 psi. 

Dehydrafilter For complete information about this surest, most modern method of 
controlling viscosity, write Dept. K-3. ee 

Bulletin 103, two-pages, discusses 2 new 
models in expanded line of low-flow des- 
iccant dehydrators. Shows cross-sectional . ; ; tyvI0R 
drawings, specifications and general de- Cincinnati Division 
scription of all models. Units find applica- 
tion on louver and damper controls, jet 


aircraft test stands and pneumatic equip- Export Sales and Service: Bendix International Division, 205 East 42nd Street, New York 17, New York 
ment on dead-end or low-flow service. | Canada: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ontario 


Hankison. CIRCLE NO. 425 CIRCLE NO. 119 ON PACE 95 
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new literature 





Process Controller Data Book 


New 24-page Application Data Book 
describes transistorized digital preset coun- 
ters, process controllers, Rotopulsers and 
other sensing devices, used to provide pre- 
cise numerical readout and actuation of 
automatic control functions; numerous ap- 
plications are covered. Dynapar Corp. 

CIRCLE NO. 426 


Pressure Instrumentation 


Variable reluctance and dc to dc types 
of transducers are described in this 4-page 
brochure. Ranges from 0-0.1 to 0-3500 psi 
gage, differential and absolute pressures 
are available. Fast response, high over- 
loads and small size are featured. Ultra- 
dyne. CIRCLE NO. 427 


Environmental Test Equipment 


Equipment that duplicates global cli- 
matic conditions is described and _illus- 
trated in 41-page catalog that lists hun- 
dreds of devices for precise control of tem- 
perature and humidity. Large and small 
test cabinets, baths, ovens, steam-humidity 
chambers and_ bacteriological incubators 
are included. American Inst. NO. 428 


Gages and Instruments 


“Gauges and Instruments for the Process 
Industries” is the title of a new 4-page bul- 
letin said to simplify the engineer’s job of 
choosing the right gage or instrument. 
Bulletin features pressure and vacuum 
gages, indicating pneumatic controllers 
and pneumatic transmitters. Photographs, 
tables, construction details and technical 
data are included. U. S. Gauge. NO. 429 


Servomotor Test Report 


[his comprehensive test report describ- 
ing electrical and mechanical characteris- 
tics of Beckman Size 8 Servomotors under 
various environmental conditions, is ex- 
pected to be of major interest to control 
engineers. 14-page report lists apparatus 
employed for test, test procedures, data, 
results and conclusions, fully tabulated. 
Helipot. CIRCLE NO. 430 


Thermostat Metal Elements 


New bulletin describes property varia- 
tions of thermostat metal in multiple ele- 
Parallel and _parallel- 
series assemblies are discussed. Rules for 
determining thermal deflection, mechan- 
ical deflection and force are given. Texas 
CIRCLE NO. 431 


ment assemblies. 


Instruments. 


Spin Resonance Spectrograph 


Wide-spectral-range electronic device 
employs radio frequency approach to ob- 
servation of electron spin resonance phe- 
nomena; uniquely suited to studies invol- 
ving metals, waterbased materials, semi- 
conductors and nonconductors. Unit com- 
prises oscilloscope, recorder, control panel 
etc.—all mounted in desk console. Elion 
Inst. CIRCLE NO. 432 


Meter Relays 


Specialized expanded scale meter-relays 
with accuracies almost impossible to 
achieve with D’Arsonval meter movements 
alone, are described in a new 12-page cat- 
alog. Accuracy is achieved by adding an 
expansion network that eliminates the un- 
used portion of the scale and expands the 
section to be used. Catalog includes di- 
mensions, typical circuitry, etc. Assembly 
Products. CIRCLE NO. 433 


Hydrogen and Flourine Analyzer 


\ 2-page data sheet describes a line of 
Nuclear Magnetic Resonance Analyzers 
for hydrogen and flourine compounds. 
Specs and typical analysis chart included 
One complete section is devoted to flou 
rine determinations in semimicro amounts 
as part of the solid propellants program of 
ARPA. Schlumberger. CIRCLE NO. 434 








NO. 3830A DENSICHRON AND PROBE 
3830A. 
3830B. 

Each 
3832A. 


tor r ne DENSICHR( 


DIVISION OF WELCH MANUFA R 
ESTABLISHED 1880 


1515 Sedgwick Shes? _Dept. ISA, Chicago 10, 
Manufacturers 5if bnsbicwieanit nie 





Welch DENS ICHRON 


ASSURES QUICK, ACCURATE STABLE 
READINGS OF TRANSMISSION AND 


Convenient Small Size—5” x 714” x 13” 


Densichron with blue pone 
Each, $250.00 


Densichron with red boty 
$26 


Reflection Unit. Each $160.00 


W. M. WELCH SCIENTIFIC tronic 


IHlinois, 


ELECTRONIC 
DENSITOMETER 


REFLECTION DENSITIES 
¢ Good Sensitivity 
¢ High Stability 


Patented Magnetic Modulation 


Light in Weight—only 11% pounds 
Simple to Use 


NO. 3832A REFLECTION UNIT 


COM! PANY 


0. 3 A. 
y Apparatus 








CIRCLE NO. 
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How To Get Things Done 


Better And Faster 


BOARDMASTER VISUAL CONTROL 

’° Gives Graphic Picture — Saves Time, 
Saves Money, Prevents Errors 

‘ry Simple to operate — Type or Write on 
Cards, Snap in Grooves 
Ideal for Production, Traffic, 
tory, Scheduling, Sales, Etc. 

- Made of Metal, Compact and Attrac- 
tive. Over 500,000 in Use 


Full price $4950 with cards 


FREE 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


YANCEYVILLE, NORTH CAROLINA 
CIRCLE NO. 121 ON PAGE 95 


Inven- 





24-PAGE BOOKLET NO. B-50 
Without Obligation 














Automatic Checkout Equipment 


Militarized checkout devices including 
rms-to-de Converter; a Voltage-to-Digital 
Converter; a Timer-Counter and a Digital 
Printer are described in a 4-page brochure. 
Designed to meet MIL-E-4158B, these un- 
its are presently in use in a missile check- 
out system. Epsco. CIRCLE NO. 435 


Automatic Data Loggers 


Brochure describes features of data log- 
ger line of various capacities, from 50- 
point loggers on up. For logging tempera- 
ture, pressure, flow, humidity or other 
variables; automatically prepares typewrit- 
ten or punched tape record. Memory units 
and alarm systems optional. Wide indus- 
trial application. Hanson-Gorrill-Brian, 
Inc. CIRCLE NO. 436 


X-Y Plotter 


\ 2-page color bulletin gives complete 
data on new large-scale 24 X 36” X-Y re- 
corder offering direct differential trans- 
former or a-c transducer input. 0.1% ac- 
curacy, vacuum hold-down, changeable 
multicolor traces and precision attenua 
Houston Inst 
CIRCLE NO. 437 


tors are standard features 


Corp 


Diaphragm Slurry Pump 


Bulletin 1158, 4-pages, fully describes a 
pump capable of metering slurries with up 
to 60% solids at a controlled volume ac- 
curacy of + 2%. Flow volume can be 
varied from 0 to 180 gph at pressures to 
90 psi by remote control electric timer or 
electrical probe mechanism. Products suc- 
cessfully handled include metallurgical 
slurries, chemical liquors, crystalline pro- 
ducts, acids and many others. Milton Roy 


Co CIRCLE NO. 438 


Utility Instrumentation 


This new bulletin is the electric-utility 
buyer's guide to a complete line of instru- 
ments available for generating plants, dis- 
tribution areas, load-dispatching offices, 
substations and electrical testing. Photo- 
graphs of available instruments are 
grouped, and the parameters measured in 
each group are listed. General Electric. 

CIRCLE NO. 439 


Computer Language Translator 


Plastic spiral-type 16-page manual de- 
scribes computer's data translation capa- 
bilities, basic translation system, common 
translation modes, etc. Equipment pro- 
vides rapid, efficient translation of data 
between different types of data processing 
systems or computers. Electronic Engr. Co. 

CIRCLE NO. 440 


Automatic Wave Analyzer 


“ 


Automatic wave analysis, “a versatile 
engineering tool” for Fourier and spectral 
power studies is described and illustrated 
in a new 16-page bulletin. Frequencies and 
amplitudes of vibration, flutter, noise, 
heart beats and other types of complex 
waves automatically charted. Charts and 
specs included. Honeywell. CIRCLE NO. 441 


Ultrasonic Thickness Testers 


Two portable thickness testers are de- 
tailed in 8-page bulletin. Ultrasonic gages 
permit measurement of thickness from on- 
ly one side of wide variety of material— 
metal, glass, plastic—by relating variation 
in thickness to change in resonant fre- 
quency. Used on pressure vessels, piping, 
storage tanks, boiler tubes, castings et« 
Branson Inst. CIRCLE NO. 442 


Sequential Data Logging 


Data sheet describes use of 100-channel 
system to record test results of components 
exposed to nuclear radiation. Operation of 
equipment is explained with aid of sche- 
matic diagram and system description. 
Specs include modes of operation, time 
per channel, visual displays and channel 
switching. Leeds & Northrup NO. 443 


Resistor Selector Chart 


Faster determination of values encoun- 
tered in precision resistor applications can 
be made thru use of new chart in the form 
of a durable, loose-leaf insert or small 
wall chart. Gives finger-tip information 
that eliminates usual need for solving 
power and Ohm's Law equations. Current, 
voltage, power and resistance arranged on 
four chart axes. Take any two predeter- 
mined values; chart allows quick reading 
of others. Daystrom-Weston. NO. 444 


Spring-Loaded T/C Adapter 


Bulletin 2A describes a new spring-load- 
ed bayonet-lock thermocouple adapter. It 
converts any 1/8- or 1/16”- dia, metal- 
sheathed thermocouple to a spring-loaded, 
bayonet-lock type with adjustable immer 
sion lengths. Specs, applications and lim 
itations are included. Thermo Electric 

CIRCLE NO. 445 


Electronic Computer System 


Three-color, 12-page brochure describes 
new completely-transistorized data-process- 
ing computer system. Unit employs mag- 
netic character recognition, easily expan- 
ded building-block design. Will find use 
in such areas as banking, utility-billing, 
government and others. General Electric. 

CIRCLE NO. 446 
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IMPROVES 


STOPWATCH 
LEGIBILITY BY 


New Central Register design «improves 
legibility over all other timers. 
HEUER CENTURY 

DECIMAL TIMER 

Heuer’s exclusive 

features: 

1. Doubled register 
capacity—red center 

hand registers up to 

60 minutes. 2. Smart 

black nonreflecting 

finished cases—twice 

as hard as standard 

chrome. 3. Incabloc 

jeweled shock-protec- 

tion and unbreakable 

mainspr ing 

Remarkably low 

25.00 Ref. 33.213 


Timerboards from $10 
GUARANTEED REPAIR SERVICE 
on all fine timing instruments - free estimates 


Write now for FREE ‘‘Century Timer 
Catalog’’ - Over 60 Different Timers 
Sales and Service in U.S. Solely 
Through Dept. IS Tel. OXford 7-2150 


HEUER TIMER 


2 4, ene ENU 
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It and approximately ninety others like 
it border the right side of No. 9 fairway 
at the North Palm Beach Country Club. 
This course is one of four palm fringed, 
breeze swept courses which dot the Riv- 
iera Beach area in the Florida Palm 
Beaches. 
The Lewis Terminals Industrial Park is 
also in Riviera Beach. It’s the ideal site 
for YOUR industry. 
@ Available skilled labor 
Land, Sea, Air and Rail shipping 
Reasonable taxes 
ideal year-round climate and 

living conditions 
We'd like to tell you more about it. 
Drop us a line and we'll send you a 
color brochure. Better yet come 
and visit us.* 


LEWIS TERMINALS, 'Nc. 


“An established Industrial Park"’ = 

P. O. BOX 616, RIVIERA BEACH BRANCH 
WEST PALM BEACH, FLORIDA 

*Bring your clubs. 


@0@000600060000086060868 
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new literature 





Core Memories 


Bulletin describes series of general-pur- 
pose high-speed memories with wide range 
of sizes, from 128 to 1024 words and from 
4 to 24 bits per word. Operate at rates up 
to 125 kc and provide both random access 
and sequential types of operation. Tele- 
meter Magnetics, Inc. CIRCLE NO. 447 


AP/I Transmitter 


A 4-page spec sheet describes a new dif- 
ferential pressure-to-current transmitter 
which measures differential ranging from 
0-20 to 0-400 inches of water; transmits 
proportional 4 to 20 ma d-c signal. De- 
scribes operation; gives specs, dimensions 
and features. Honevwell. CIRCLE NO. 448 


Quadrature Rejection Circuit 


This compactly packaged transistorized 
circuit is designed to operate from a pre- 
amp or gain-controlled amplifier source 
into a transistor servoamplifier. Rejects 
the component of input wave which is 90° 
from the reference input. It meets envir- 
onmental requirements of MIL-E-5272. 
Kearfott. CIRCLE NO. 449 


Graphic Rotameter Selector Aid 


Bulletin graphically shows full line of 
rotameters. It states basic advantages of 
variable area flowmeters and displays var- 
ious types of meters in their specific areas 
uf application. List of adaptable accesso- 
1ies is included. Brooks. CIRCLE NO. 450 


Instrument Gear Data Book 


Volume in 8% X 5%” spiral-bound 
form is a reference handbook for designers 
of mechanical devices using instrument 
gears; provides precalculated gear data 
and dimensions in useful table form. Data 
for various diametral pitches for 20 degree 
pressure angle spur gears, extra fine pitch 
sizes for miniaturization included. Bab- 
cock Relays, Inc. CIRCLE NO. 451 


Educational X-Ray Chart 


A new 114% X 22” wall chart shows 10 
basic X-ray techniques used today for in- 
dustrial quality control and scientific re- 
search. Chart shows simplified diagram for 
each of the techniques with explanatory 
notes and brief discussions of fields of ap- 
plication. Techniques include radiogra- 
phy, fluoroscopy, microscopy, diffractom- 
etry, spectrography, etc. Fine for schools 
and research labs. Philips Electronic. 

CIRCLE NO. 452 


Chromel-R Precision 
Resistor Wire 


Special 8-page bulletin contains detailed 
technical data on Chromel-R, a new modi- 
fied 80-20 type nickel-chromium 800-ohm 
alloy for precision wire-wound resistors 
and potentiometers. Includes table of 
physical properties, temperature coeffic- 
ient curve, breaking and yield strength, 
wear life and many other properties. Hos- 
kins. CIRCLE NO. 453 


Piezoelectric Ceramic Elements 


Featuring a new line of ultrastable fer- 
roceramic materials capable of operation 
from cryogenic temperatures to 350°C, 
this 4-page bulletin outlines the superior 
electrical and mechanical properties of 
these modified lead zirconium titanates. 
Useful for fluid flow meters, shock and 
vibration, testing, strain gages, etc. Uni- 


versal Dynamics. CIRCLE NO. 454 


Stepping Devices 


Complete data given in a 12-page book- 
let about rotary stepping switches, motors, 
pulse dividers, precision sequencers, coun- 
ters, interval timers, and positioning de- 
vices. Contains product features, applica- 
tion and construction details, schematics, 
circuits and pulse profiles. Haydon Co. 

CIRCLE NO. 455 





ISA MEMBERSHIP 
BENEFITS 


= 


are completely spelled out in the 
free booklet “Your Place In In- 


strumentation.” In it you will 





find all the benefits to manage- 
ment, engineers and_ technical 
personnel in the fields of meas- 
urement. testing, information 
handling, computation, and con- 
trol. Find out what this nation- 
wide organization can do for 


you today. Use coupon below: 


\ Membership Application 


Form Is Included 


Instrument Society of America 
313 Sixth Ave., Pittsburgh 22, Pa. 
Please send me your free 
booklet, “Your Place In Instru- 
mentation” and a Membership 
Application Form. 


Name — eusarenieiaein 


Ce ———————————— 
Nie a. CR 
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replies held in confidence. 





Supervisor 
Dafa Recording, Instrumentation, Control Systems 


Unusual opportunity exists with a well-known research organi- 
zation for an electronics engineer with outstanding technical and 
administrative ability to supervise the activities of an expanding 
group of engineers engaged in research programs in the follow- 
ing areas: 


Servomechanisms and Regulators 

Analog Computation 

Missile Guidance Systems 

Industrial Process Control 

Reactor Control Systems 

Sensing Elements 

Magnetic Recording 
Our environment is midway between academic and industrial 
research and offers an excellent opportunity to develop research 
programs of greatest interest to you and your associates. Liberal 
benefits including four week vacation. Our location in a major 
midwestern city offers unlimited cultural and recreational op- 


Please send complete resume including salary requirement. All 


BOX 2133 
c/o ISA JOURNAL 











Carrier System 


New carrier system design provides ex- 
tremely reliable means of conditioning the 
output of reluctance-type transducers for 
recording and/or control. Bulletin 109 
describes features and operating principle; 
ranges, specs and system components also 
outlined. Wiancko. CIRCLE NO. 456 


Analog Computer Techniques 


A 4-page release entitled “How to Use 
and Program Analog Computers”, de- 
scribes techniques and applications. Two 
problems investigated are concerned with 
the suspended pendulum and the inverted 
pendulum. A reference list is included at 
the conclusion. Donner Scientific Co. 

CIRCLE NO. 457 


Quality Control 


The Small Business Administration has 
published a 4-page leaflet entitled “Setting 
Up a Quality Control and Technical De- 
velopment Laboratory” which looks at 
numerous topics of interest to small man- 
ufacturers. Some findings are applicable to 
quality-control-minded persons in any size 
company. SAMA. CIRCLE NO. 458 


Magnetic Pickups 


“Excitation of Magic Pickups With 
Gears” is the title of a new 4-page techni- 
cal bulletin describing most important 
factors to consider in excitation of mag- 
netic pickups, including speed, size of 
gear teeth and distance from pickup. In- 
cluded are curves showing change in pick- 
up output vs. pole clearance. Electro Pro- 
ducts Labs. CIRCLE NO. 459 


Supervisory Control Systems 


Two booklets show the uses and specs for 
remote control, supervisory and telemeter- 
ing apparatus. Equipment forms a compact 
versatile electronic system to remotely con- 
trol any operation by opening or closing a 
contact. Analog and digital telemetering 
signals can be transmitted and information 
converted from parallel to serial form. 


Moore. CIRCLE NO. 460 


High Speed Sampling Relay 


Bulletin illustrates and gives full tech- 
nical details of new line of “Micro-Scan” 
relays. These were designed for switching 
of extremely low to moderate signals, such 
as are found in digital, analog and meas- 
urement applications. James Electronics. 

CIRCLE NO. 461 


High Pressure Equipment 


Catalog contains 12-pages of details and 
specs for pressure measuring instruments, 
compressors, pumps, valves, vessels, gages, 
etc. Also included are 150,000 psi valves, 
multiple dead-weight testers, pressure bal- 
ances, oil and mercury piston gas compres- 
sors, high pressure vessels and thermostat 
temperature control units. All equipment 
made in Holland. High Pressure Equip. 
Co. CIRCLE NO. 462 


MUIRHEAD INSTRUMENTS LIMITED, Stratford, Ontario, Canada. 
MUIRHEAD & CO. LIMITED, Beckenham, Kent, England. 
442 


‘Meet us at Booth 5250 
1.R.E. Show, March 21-24, 1960 


COLISEUM BUILDING, NEW YORK CITY 


Our engineers will be pleased to discuss with you any matters relating 
to the wide range of Muirhead servo components and electronic 
instruments. 

A representative selection of our products will be on show, together 
with a demonstration of the new Automatic Recording Wave 
Analyser. This instrument is designed to carry out automatic 
amplitude/frequency analyses of steady signals and amplitude/frequency/ 
time analyses of non-steady signals. 

MUIRHEAD TECHNIQUE 


A technical journal edited and published quarterly by Muirhead & Co. Limited. 
request. In addition to articles by our own engineers, giving news about the latest 
designs, developments and applications of Muirhead products, there are also many articles 
by engineers outside the company, describing specialized projects in which Muirhead 
equipment plays its part. 


MUIRHEAD 


Precision Electrical Instruments 


MUIRHEAD INSTRUMENTS INC., 441 Lexington Avenue, New York 17, N.Y., U.S.A. 
Telephone : Murray Hil/ 2-813! 


Free on 


Telephones: 3717 & 3718 
Telephone : Beckenham 4888 








IMTRODUCES CHALLENGING PROSLEMS POR CREATIVE Queinecas 


SRTREuMe LOW TemPeeatuRs 


CIRCLE NO. 125 ON PAGE 95 


INSTRUMENT ENGINEER 


Central Engineering Department seeks ME or ChE to 
specify instruments and safety valves for entire job, 
review vendors’ proposals and participate in vendor 
selection. Will also coordinate instrumentation among 
Project Engineers, customers and other design groups. 
Desire 4-6 years’ instrument engineering. Knowledge 
of prominent makes and manufacturers of pneumatic 
and electrical instruments required. 


Aue Product. OFFERS: 


Outstanding corporate growth record thus creating 
new opportunities for individual growth. 
Substantial backlog of orders and future prospects 
present advancement opportunity. 

Broad market diversification including basic steel 
producers, chemical, petrochemical, refinery, nat- 
ural gas and defense customers. 

Company develops, designs, manufactures, con- 
structs and operates its own equipment. 

Location: suburban living yet near Philadelphia 
and New York for metropolitan advantages. Ex- 
cellent school and recreational facilities. 

Liberal benefit program including tuition refund. 
Well evaluated salary program. e Relocation paid. 





Please send resume to E. J. Stro- 
bel, Technical Personnel Mana- 
ger, Dept. 642, Allentown, Pa. 


-INCORPORATED 
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PROFESSIONAL 
LISTING 


Professional Listing and listing of consultin 
services (12 or 6 Times only) available in standar 
card size set uniform style 2-3/16 inches wide and 
1 inch deep 

12 times within 12-month period 
Cost per monthly insertion . $9.00 
6 times within 6- month period 


Cost per monthly insertion «$10.00 





RECORDING CHARTS 


Now you can supply all your circular and 
strip recording chart needs from one source 
- Save time, money and paper work. Send 
for newly revised Stock List and Catalog 


TECHNICAL SALES CORPORATION 
189 Van Rensselaer St., Buffalo 10, New York 





ASSOCIATED CONTROL EQUIPMENT, INC. 
C. A. Dally, P. E. 


Engineering — Manufacturing 
Special Control Equipment and Systems 


P. 0. Box 136 
Tel: AMherst 4-8161 


Coraopolis, Pa. 
(Pittsburgh District) 








CHARLES W. WORLEY 
Analog Computer Consultant 
Analog Computer feasibility studies, education 
programs. Computer investigations for process 
design, instrumentation-control systems, and 
computer control. Service includes derivation 
of mathematical model, computer programming 
and operation, interpretation and reporting of 
results 
P. O. Box 161 Tel: SHadyside 7-5338 
Red Bank, N. J. 
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magnetic reluctance 


PRESSURE 
TRANSDUCER 


Ranges: 0.1 to 1,000 psi — Gage, Dif- 
ferential and Absolute. 





Pressure Media: Corrvsive liquids or 
gases, both sides 


Withstands Extr-:ne Pressure Overload. 


Insensitive to Shock and Vibration — 
Mz: vil filled 
PACE's Model P1 is designed for low 
and medium pressure applications of 
laboratory accuracy. 


ag \ OF = 


engineering company 
13035 Saticoy Street 
North Hollywood, California 
TRiangle 7-7139 
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Memory Tester 


Folder describes complete system for test- 
ing coincident-current core memories un- 
der simulated computer conditions. Will 
test planes up to 64 X 64 with several 
patterns of information in a single opera- 
tion; permits complete testing under pro- 
duction line conditions. Digital Equip- 
ment. CIRCLE NO. 463 


Control Panel Design Tips 


A four-page bulletin is recommended as 
a suitable guide to anyone considering use 
of any type control panel to solve a ma- 
terials handling problem. Includes pho- 
tographs, design tips, safety precautions 
and lists of codes and standards organiza- 
tions. Fuller Co. CIRCLE NO. 464 


Electric Tachometer 


Nine tach indicators and six electric 
generators for tach service are described in 
detail in 4-page catalog; included is in- 
formation covering use of this equipment 
in connection with variable speed applica- 


tions. Madison Electric. CIRCLE NO. 465 


Trimpot Potentiometer 


New sheet contains data on new potent- 
iometer offering greater temperature sta- 
bility, plus excellent shock, vibration and 
acceleration characteristics. Includes speci- 
fications, dimensions and available resist- 


ances. Bourns. CIRCLE NO. 466 


Dual Power Supply 


Data sheet provides general description 
and detailed specifications for the Model 
R-100B Compound Regulated Dual Power 
Supply. This is a high-reliability version of 
its predecessor. Supplies regulated 0-100 
ma current at + 300 volts dc. Geo. A. Phil- 
brick. CIRCLE NO. 467 


Paper Tape Accessories 


A single-page data sheet describes three 
new paper tape accessories for a digital 
computer. These are: an auxiliary photo- 
electric paper tape reader, multicode high- 
speed tape reader and auxiliary paper tape 
punch. Bendix. CIRCLE NO. 468 


Toggle Switch Assemblies 


Catalog 73d has 32 pages packed with 
detziled descriptions, diagrams, 
specs and dimensions for high-perform- 
ance toggle switches and assemblies. For 
use with airborne, mobile, marine, elec- 
tro.1ic and commercial applications. Mili- 
MIL-S-3950A. Micro 

CIRCLE NO. 469 


photos, 


tary versions meet 
Switch. 








MICRO-MODULE 
UHF TRANSISTOR 
PHOTO 
SYSTEMS 


HIGH 
RESOLUTION 


“YALE” CAMERA 


Custom-built precision camera systems for 
ultra-resolution of patterns . . . distortion 
free . . . on Kodak high-resolution plates, 
1 x 3” or 2 x 10”. Diamond 

Ordnance Fuse Laboratory 

type as described in litera- 

ture with increased range 

and convenience . . . micron 

range tolerances. 

Write us with full details of 

your project. Delivery sched- 

ules now being processed. 

Free 132 pg. Photo Equip- 

ment & Instrumentation 

Catalog. 





BURKE & JAMES, 
321 S.Wabash Chicago 4, Illinors 


CIRCLE NO. 127 ON PAGE 95 


TANKoMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 

















Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 
UEHLING INSTRUMENT CO. 
463 GETTY AVE., PATERSON,N. J. 
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classified 
advertising 


POSITIONS WANTED: 75c per line, minimum 
three lines. Box number counts as one line. 
Payable in advance. No discount. 

POSITIONS OPEN, etc.: $1.50 per line, mini- 
mum three lines. Box number counts as one 
line. 

50 characters and spaces per line. 

DISPLAY AD (up to 4%4”): $14.00 per column 
inch. Minimum 1 column inch. 

All other size ads—standard advertising rates 

apply 

313 must reach the ISA Journal, Granite Bidg., 

Sixth Ave., Pittsburgh 22, Pa., not later than 
10th of month preceding date of publication. 











FIELD ENGINEER FOR IN-PLANT 
INSTRUMENT CALIBRATION 


Engineer or technician experienced in check- 
ing and calibration of electrical instruments 
and test apparatus, preferably as used in elec- 
tric wire and cable ple ts. Permanent 
time field wor substantial travel and 
personal responsibility. Old line organization 
Send resume e~d salary requirement to Box 
No. 2134, c/o ISA Journal 








PRODUCT SALES 
MANAGER 


Graduate engineer with industrial sales and 
administrative experience for new challenging 
position. Must be familiar with instrumenta- 
tion of chemical process industries. Pittsburgh 
area location. Travel. Excellent company em- 
ployee policies. Salary open 

Send complete resume with covering letter to: 


ersonnel Manage’ 
HAGAN CHEMICALS & CONTROLS, INC. 
346 


Pittsburgh 30, Pennsylvania 








INSTRUMENTATION 
ENGINEERS 


Engineering degree and 3 years recent experi- 
ence in operation, application, specification 
and selection of instrumentation and electronic 
and pneumatic controls for Refineries and 
Chemical Plants. Openings in our Cleveland 
offices 


Send detailed resume to: 
G. VICTOR HOPKINS 


ARTHUR G. McKEE & CO. 
2300 Chester Ave., Cleveland 1, Ohio 


Challenging 
Opportunity 

In 
Instrumentation 
Standards 

Field 


Wanted: Graduate engineer with 
broad experience in industrial in- 
strumentation. New position has 
been created for aggressive indi- 
vidual to plan, organize, and ad- 
minister an extensive standards 
program covering all phases of 
instrumentation. Standards expe- 
rience and/or instrument design 
and application necessary. Elec- 
tronics background desirable. 
Send resume to Box 2135, c/o 
ISA Journal. 





INSTRUMENTS 
ENGINEERS 
AND DESIGNERS 


Sun Electric Corporation needs grad- 
uate engineers and senior mechanical 
designers with instrument experience 
in specifications, ————- engineer- 
ing design and development of perma- 
nent magnet moving coil instruments 
and associated components. 

This is an opportunity for increased 
professional status and growth poten- 
tial to work in a progressive firm hav- 
ing a reputation for the finest quality 
products in the industry. 

We offer excellent salary, liberal bene- 
fits, progressive management policy 
and professional opportunities in a 
modern suburban location. 

Submit detailed resume stating educa- 
tion, experience and salary require- 
ments to the Director of Personnel: 


SUN ELECTRIC CORPORATION 
Avondale and Harlem Avenues 
Chicago 31, Illinois 








INSTRUMENT 
SUPERINTENDENT 


Large integrated pulp and paper com- 
pany in Maine has immediate opening 
for an Instrument Superintendent. Du- 
ties include complete supervision of 
department consisting of a foreman and 
16 mechanics; installation and servicing 
of all types of recording-controlling 
instruments; cost control, preventative 
maintenance, training and stores sys- 
tem. Must be able to work closely with 
Engineering Department, suppliers and 
operating personnel. Five years of ex- 
perience in the instrument field neces- 
sary. Send complete resume to Box No. 
2136, % ISA Journal. 











ELECTRICAL 
ENGINEER 


Graduate electrical engineer with 
experience in automation, communi- 
cations, telemetering and cathodic 
protection. Headquarters in Colorado 
Springs, Colorado. 


WRITE 
Personnel Department 


Colorado Interstate 


Gas Company 


Box 1087 
Colorado Springs, Colorado 
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CONFERENCE CALENDAR 





MARCH 1960 


March 17-18—Synchro Design and Testing 
Symposium, Department of Commerce 
Auditorium, Washington, D. C. Spon- 
sor: Bureau of Naval Weapons. Con- 
tact: Superintendent, U. S. Naval Wea- 
pons Plant, Engineering Department, 
Code 751.3, Washington 25, D. C. 


March 21-24—IRE National Convention, 
New York, New oe a gk spon- 
sor, 1 East 79th St., ee 


*March 23-24—10th ISA Iron and Steel In- 
strumentation Conference, Pittsburgh, 
Pa. Sponsor: Pittsburgh Section, ISA. 
Contact: J. Ward Percy, U.S. Steel 
Research Labs., Monroeville, Pa. 


March 24-25—1960 Northeastern Divisional 
Data Processing and Computer Con- 
ference and Business Show, Statler- 
Hilton, New York City. Sponsor: Na- 
tional Machine Accountants Associa- 
tion. Contact B. Hazen, Registration 
a ke NMAA, P.O. Box 248, . @ 


APRIL 1960 


*xApril 3-8—6th Nuclear Congress, New 
York City. Sponsor: EJC, ISA coop- 
erating. Contact: Director, Technical 
& Educational Services, ISA, 313 6th 
Ave., Pittsburgh 22, Pa. 


a 4-6—3rd Annual ISA Chemical and 
etroleum Instrumentation Symposium, 
pochestes, N. Y. Contact: Director, 
echnical and Educational Services, 

isa. 313 Sixth Ave., Pittsburgh 22, Pa. 


April 4-8—Short Course on Strain Gage 
T iques, Southwest Research Insti- 
tute, San Antonio, Texas. Sponsor: 
Society for Experimental Stress Analy- 
sis and SRI. Contact: Dr. M. M. Lem- 
coe, SRI, P. O. Box 2296, San Antonio 
6, Texas. 


* April 5—Application of Computing Tech- 
niques to the Process Industries, Essex 
House, Newark, N. J. Sponsor: New 
Jersey Section, ISA. Contact: Dave 
Hankinson, Bailey Meter Co., 110 Hal- 
sted St., East Orange, N. J. 


April 7-8—Informal Symposium on Pilot 
Plant Automation, Monrovia, Calif. 
Sponsor: Consolidated Systems Corp. 
Contact: Sponsor, Attn. Process Sym- 
7 1500 S. Shamrock, Monrovia, 

alif. 


April 18-19 — Third Annual Conference 
on Automatic Techniques, Cleveland, 
Ohio. Sponsors: ASME, IRE, AIEE. 
Contact: Publicity Chairman, Room 
530, 1213 West 3rd St., Cleveland. 


April 19-21—International Symposium on 
Active Networks and Feedback Sys- 
tems, New York City. Sponsor: Micro- 
wave Research Institute, Polytechnic 
Institute of Brooklyn. Contact: Spon- 
sor, 55 Johnson St., Brooklyn 1, N.Y. 


*Denotes ISA Sponsored or Participating Meeting 


April 20-22—Texas A&M Symposium on 
Instrumentatioa, Texas A&M. Bryan, 
Texas. Sponsur: Texas A&M. Contact: 
John F. Pink, Southwestern Industrial 
Electronics, 10201 Westheimer Rd., P.O. 
Box 13058, Houston 19, Texas. 





April 20-22—Symp on M d Space 
Stations, Los ae Calif. oanaeee: 
IAS, NASA, pene Corp. Contact: IAS, 
2 East 64th St., N. Y. 21, N. Y. 


April 20-22—1960 IRE Southwestern Con- 
ference and Electronics Show, Sham- 
rock-Hilton, Houston, Texas. Contact 
gal P. O. Box 22331, Houston 27, 

exas. 


x April 27-29—6th Annual ISA Southeastern 
Conference and Exhibit: with ISA Pul 
and Paper Instrumentation Symposi- 
um, Pensacola, Fla. Sponsor: Pensacola 
Section ISA. Contact: W. H. Matthews, 
Chemstrand Corp., P. O. Box 1507, 
Pensacola, Fla. 


MAY 1960 


*%May 2-3—ISA National Symposium on 
Hlectrical Safety Instrumentation, Wil- 
mington, Del. Contact: Director, Tech- 
nical and Education Services, ISA, 313 
6th Ave., Pittsburgh 22, Pa. 


*%May 2-5—6th National ISA Flight Test 
Symposium, San Diego, Calif. Contact: 
H. K. Cheney, Flight Test Symposium, 
P.O. Box 555, San Diego 10, Calif. 


May 2-6—Western Joint Computer Confer- 
ence, San Francisco, Calif. Sponsors: 
IRE, ACM, AIEE. 


*May 9-11—3rd National ISA Power In- 
strumentation Symposium, San Fran- 
cisco State College, San Francisco, 
Calif. Contact: Director, Technical & 
Educational Services, ISA, 313 6th 
Ave., Pittsburgh 22, Pa. 


*May 9-12 — ISA Instrument-Automation 
Summer Conference and Exhibit. Civic 
Auditorium and Brooks Hall, San 
Francisco, Calif. Contact: William 
Kushnick, Executive Director, A, 
313 6th Ave., Pittsburgh 22, Pa. 


May 17-18—Symposium on Superconduc- 
tive Techniques for Computing Sys- 
tems, Washington, D.C. Sponsor: Infor- 
mation Systems Branch, Dept. of the 
Navy. Contact: Miss Josephine Leno, 
Code “430A, os of Naval Research, 
Washington 25 io & 


nite © 23-25 — 9th National Telemetering 
onf 


erence, Miramar Hotel, Santa 
Monica, Calif. Sponsor: ISA with AIEE, 
ARS, IAS cooperating. Contact: Direc- 
tor, Technical & Educational Services, 
ISA, 313 6th Ave., Pittsburgh 22, Pa. 


May 24-27—Australian Conference on Auto- 
matic Computing and Data Processing, 
Sydney, Australia. Sponsor: Australian 
National Committee on Computation 
and Automatic Control. Contact spon- 
sor, c/o The Institution of Engineers, 
Science House, 157 Gloucester St., Syd- 
ney, Australia. 


JUNE 1960 


*xJune 1-3—6th Annual ISA Instrumenta! 
Methods of Analysis Sym jum, Mon- 
treal, Canada. Contact: Director, Tech- 
nical and Education Services, ISA, 313 
6th Ave., Pittsburgh 22, Pa. 


June 22-24—1960 Conference on Standards 
and Electronic Measurements, Boulder, 
Colorado. Sponsors: AIEE, NBS, IRE 
Contaet: James F. Brockman, National 
— of Standards, Boulder, Colo- 
rado. 


*June 25- pute 5—First International Con- 
ess for Automatic Control, Moscow, 
SSR. Sponsors: AACC (ISA, ASME, 

AIEE, AIChE, IRE) Contact: Dr. 
Nathaniel Nichols, Chief Engineer. 
pays Instrument Companies, Roches- 
er, 


JULY 1960 


July 11-29—Summer Course in Process 
Control Theory, Case Institute of 
Technology. Contact: Dr. D. P. Eck- 
man, Academic Director, Process Con- 
trol Theory Course, Case Institute of 
Technology, University Circle, Cleve- 
land 6, Ohio. 


SEPTEMBER 1960 


ae a 7-83—Joint Automatic Control 

onference, MIT, Cambridge, Mass. 
Sponsors: AIEE, ASME, AIChE, IRE, 
ISA. Contact: Dr. James Mozley, John 
Hopkins U., Baltimore, Md. 


September 13-15—Fifth International In- 
struments and Measurements Confer- 
ence, Stockholm, Sweden. Sponsors: 
Royal Swedish Academy of Engineer- 
ing Sciences and Swedish Association 
of Technical a rg” Contact: Sec- 
retary General, I M, Mr. H. von 
Koch, Royal Institute of Technology, 
Stockholm 70, Sweden. 


ee. 26-30—ISA Instrument-Auto- 

15th Annual Conference and 

Exhibit, New York Coliseum, New 

York City Contact: William Kushniek, 

Executive Director, ISA, 313 6th Ave., 
Pittsburgh 22, Pa. 


OCTOBER 1960 


*% October 31-November 2 — 13th Annual 
Conference on Electronic Techniques 
in Medicine and Biology, + 
Park Hotel, Washington, . Spon- 
sors: IRE, ISA. Contact: Dr. R. i Bow- 
man, National Heart Institute, Bethes- 
da 14, Maryland. 





COMING YOUR WAY 


x * * 





1960 Iron and Stee! Conference, Pittsburgh, March 23-24 
3rd Annual ISA Chemical and Petroleum Instrumentation Symposium, Rochester, New York, April 4-6 

Application of Computing Techniques to the Process Industries, Newark, N.}., 

6th Annual ISA Southeastern Conference and Exhibit and ISA Pulp and Paper Instrumentation Symposium, Pensacola, Fla., 


April 27-29 


x * * 
PLUS THE “BIG SHOWS”’ 


ISA Instrument-Automation Conference and Exhibit— SAN FRANCISCO—May 9-12 
ISA Instrument—Automation Conference and Exhibit and 15th Annual Meeting— New York—September 26-30 


6th Nuclear Congress, New York City, April 3-8 


April 5 


x * * 
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SAUNDERS VALVE (Conoflow close- 
coupled type) affords automatic throt- 


— re Fr, 


——— I 
ae ee 


Conoflow actuated pulp stock valves are available in all sizes. 


tling control of white water in bleach 
plant at Marathon Southern’s Naheola, 
Alabama mill. Conofiow is the world’s 
largest producer of Saunders valves for 


automatic control. 


CONTROL VALVES (Conoflow Series LB) 
on a tough service at the R-W Paper Com- 
pany plant in Longview, Washington. These 
2” single-seated angle valves are handling 
steam at 700 F. and 600 psi with a 580 Ib. 
pressure drop. 


PRESSURE TRANSMIT- 
TERS (Conoflow Model P) 
measuring pressure of pulp 
stock during bleaching process 
at the P. H. Glatfelter paper 
plant in Spring Grove, Pa. This 
is one of several Conoflow 
Model P’s measuring pressure 
and liquid level at this mill. 


BUTTERFLY VALVE (Conoflow actuated) on auto- 
matic control service at Crossett Paper Mills, Crossett, 


Arkansas. 


CONOFLOW 


CONTROLLED FLOW 
AUTOMATION IN PAPER MAKING 


The installations shown here are typical of how Conoflow final control 
elements have helped bring automation to the pulp and paper industry. 
Conoflow products make possible faster, more efficient operations, 
and substantial savings of costly process fluids for many modern 


paper mills. 


VALUABLE DATA FREE! To find out where automatic process 
control can help you, write for Bulletin MD-1 Application of Conoflow 
Equipment in Modern Pulp and Paper Making Processes. Also ask for 
reprint How to Use Standard Pulp Valves for Throttling Control—a 
thought-provoking and informative article. Both will be mailed to you 
promptly, without obligation. Dept. C-901, Conoflow Corporation, 
2100 Arch Street, Philadelphia 3, Pa. Conoflow engineering represen- 
tatives are located in principal cities throughout the world. 


CURRENT CONTROLLERS (Conoflow 
Model EB) regulating speed of washer 
thickeners in bleach plant at Marathon 
Southern mill in Naheola, Alabama. The 
Model EB is a unique pneumatic-electric 
transducer—a Conoflow exclusive for the 
paper industry. 


SUBSIDIARY 


CONOFLOW CORPORATION 


FOREMOST IN FINAL CONTROL ELEMENTS 


a 
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PULP STOCK VALVE (8” Walworth with Conoflow actuator) on 
automatic control service at Crossett Paper Mills, Crossett, Arkansas. 


Electronic Flow Control System built by 
GPE Controls brings you the highest possible 
degree of dynamic accuracy. Three times as fast as 
other systems. Outstandingly reliable. Adaptable to 
nearly all flow control jobs. Ready for you now at 
surprisingly low cost. Easy, inexpensive installation: 
Simple unshielded wiring, no air compressors, no 
separate hydraulic pumps, no tubing connections. 


Low maintenance; unequalled performance. 

















776F Flow Transmitter 


Lowest differential pressure require- 
ment of any transmitter — as low as 3” 
w.c. for maximum output of 25 volts d.c. 
at power levels up to 5 watts. Permits 
use of larger orifices; transmission over 
greater distances with simple un- 
shielded wiring; simultaneous operation 
of controllers, recorders, etc. Automatic 
square root extraction for straignt sum- 
marization of flows, highest accuracy at 
large turndowns. Fully transistorized... 
no vacuum tubes. 


R462 Flow Indicating Controller 


Complete linear indication of both set 
point and process — not just an error 
indication. Set point and process scales 
are parallel, for fast visual comparison. 
Manual/automatic control. Valve posi- 
tion indicator is optional. Outstandingly 
simple in design and construction. No 
vacuum tubes, no transistors. Compact 
panel-mounting, easy installation. 





A 


687 Electro-Hydraulic Valve Actuator 


The simplest, lowest-cost way to oper- 
ate a control valve from an electric 
signal. This model positions 4” double- 
seated valve at 1000 p.s.i. pressure drop. 
Completely self-contained. Feedback 
through process for true integral con- 
trol... proved most reliable in more 
than 10,000 installations with up to 30 
years operating experience. Automatic 
locking with power failure simplifies 
start-up of process. 


Write for descriptive /iterature 


GPE Controls, Inc. 
240 East Ontario Street * Chicago 11, Illinois 


GENERAL 
PRECISION 
COMPANY 


at PS toh 














A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
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